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HISTORY OF CANADIAN SURGERY
W ILLIAM THOMAS AIKINS, M.D., LL.D.,
Professor of Surgery, Toronto School of Medicine;
First Dean, Faculty of Medicine, University of Toronto
CHARLES W . HARRIS, M.B., F.R.C.S.,“ Toronto
O n e o f the earliest Canadian-born and
fully North American-trained medical men
to occupy high academic position in Can
ada was William Thomas Aikins, Professor
of Surgery in the Toronto Medical School
and first Dean of the Faculty of Medicine,
University of Toronto. He was the product
of two revolutionary teachers, Egerton
Ryerson, who established the educational
systems in Ontario, and John Rolph, apostle
of both political and educational change.
Change, and particularly educational
change, was to find a natural supporter in
one whose forbears had lived in Ireland.
It was in 1816 that, to escape the dissen
sions of their homeland, James Eakins or
Aikins, as he later spelled it, and his wife
Anne Cox left County Monaghan for the
New World. With them came the Mont
gomeries who were to open the tavern on
Yonge Street, the site of the single battle
during the rebellion of 1837 which decided
that political changes were to come by
other than violent means.
James Aikins spent four years in Phila
delphia before coming to Upper Canada.
On arrival he applied to and received from
the land agent a patent for 100 acres in
Peel County, just north of Dundas Road
near the village of Rurnhamthorpe, some
20 miles (then a day’s journey) from Tor
onto. The Aikins were Northern Irelanders
with intelligent ambition. Soon they ac
quired more land and were among the
leaders of those who built the agricultural
prosperity of Peel County. It was for such
as these that Ryerson had established gram
mar schools, to one of which Aikins’ four
sons were sent. From there they went to
Upper Canada Academy ( later to be called
Victoria College) at Cobourg, where Ryer
son was then the principal. James Aikins
“Suite 342, Toronto Western Hospital, Toronto
2B.

Fig. l.- W . T. Aikins, M.D.(Jeff.), LL.D .
(Toronto and Victoria) 1827-1897. (From Cana
dian Practitioner, 14 : 235, 1889.)

himself may have escaped political activity,
but not his successors. One son, also James,
after a period as a member of Parliament
was appointed to the first Senate of Canada
and later became Sir John A. Macdonald’s
first Secretary of State. Still later he became
Lieutenant-Governor of Manitoba, and his
son, Sir James, in turn occupied the same
position. Two other sons of the first James
Aikins, William Thomas, the subject of this
sketch, and Moses Henry, studied medi
cine.
William Thomas Aikins went to Cobourg
with the ultimate intention of going into
commerce. There the scientific bent of his
mind became evident and he enrolled in
Rolph’s Toronto School of Medicine.
Of Rolph, who was to be Aikins’ mentor,
it was stated that “where John Rolph was,
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there was medicine taught”. When Rolph
first came to North America in 1812, war
between Great Britain and the United
States had already broken out. His ship
was captured and taken into port but Presi
dent Madison gave him a passport to pro
ceed to Canada. At the Niagara frontier
he was treated most courteously by the
American military officers until they came
to the conclusion that he was sketching
fortifications when in fact he was doing a
problem in Euclid. Cleared of the charge
of espionage, he was free to pass over the
frontier into Canada, where he received
similar courteous treatment. John Rolph
served out the war as paymaster to His
Majesty’s forces and then returned to Eng
land to study at Cambridge. It is said that
he studied law and medicine simultane
ously. After being called to the bar at the
Inner Temple, he continued his medical
work at Guy’s and St. Thomas’ Hospitals.
Upon his return to Canada he lived first
in the Talbot settlement and there began
his career as the stormy petrel of law and
medicine. When elected to the legislative
assembly, he became a bitter opponent of
the Family Compact. In an effort at ap
peasement the Governor appointed him to
his Council but the eloquent diatribes never
ceased. In 1828, dissatisfied with a legal
decision, both he and Dr. William Baldwin
threw off their gowns and left the court,
Rolph never to return to it.
Soon after this he moved to York, later
to be called Toronto, where his political
activities continued. He became an aiderman, and gave up the opportunity to be
come first mayor of Toronto in favour of
William Lyon Mackenzie whom, as a re
former, he supported. By 1834 he was
receiving pupils at his new medical school,
a venture that terminated suddenly with
his proscription following the abortive re
bellion of 1837. Some students, among
them H. H. Wright and J. H. Richardson,
followed him to Rochester, across the lake,
where he continued teaching. Both Wright
and Richardson were to become loyal col
leagues of Aikins for half a century. The
ban against Rolph was removed by an Act
of Parliament in 1843. From then on,
Rolph’s school, the Toronto School of Med
icine, began in earnest.
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William Thomas Aikins attended the
Toronto School of Medicine from 1847 to
1849. A favourite pupil, it was on Rolph’s
advice that he went on for further training
to the Jefferson Medical College, travelling
the “well worn academic highway from
Toronto to Philadelphia” by steamer to
Rochester, by “the cars” to Lake Geneva,
by the Erie Canal and Hudson River to
New York and then by rail to Philadelphia.
There he found a room with a window
from which he could reach a peach-tree.
His impressions of Philadelphia were of a
clean Quaker city full of well-attended
churches which were over-conscious of
their duty to medical students. His letters
home spoke about the clean hospital and
the courteous treatment afforded to pa
tients. It is a fair assumption that he found
this a contrast to his previous experience
and it is also fair to assume that this ex
perience influenced his attitude a few years
later when he supported the criticisms
levelled at the institutions in Toronto. Of
his teachers in Philadelphia he said that
they were sincere and assiduous. His “Ad
mit to Lecture” cards and his thesis for his
degree on the “Beauties of Osteology” sur
vive among his papers. Jefferson gave him
his M.D. in 1850.
According to J. M. S. Careless, the Tor
onto to which Aikins had first come as a
student was, superficially, like any other
Great Lakes city of comparable size, un
couth, untidy and ill-built. But as a garri
son town and outpost of the Empire, it had
a consciousness of dignity and of mission,
with a puritanical narrowness and intoler
ance, and a character midway between
tight-lipped bigotry and shining moral rec
titude. The extremes were represented, on
the one hand, by the supporters of the
Tory oligarchy and, on the other hand, by
the reformers. The Toronto to which Aikins
returned from Philadelphia was a new
metropolis based on economic dominance
over the western half of the United Prov
ince. The political scene had not changed;
rather, political feelings had become more
intense as the questions of a non-sectarian
university, the disposal of the clergy re
serves and, in Lower Canada, the termina
tion of feudal tenure were coming to the
fore.
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Rolph had brought Aikins back to be
his partner in practice and his associate in
the medical school. Rolph was a minister
in the government in Quebec and was ab
sent from the city for long periods, leaving
the management of the school to Aikins
who was then still in his twenties.
In 1844 King’s College had opened its
Faculty of Medicine under the best possible
arrangements; professors were to be almost
full-time and well paid and the necessary
physical equipment supplied. These pro
fessors were mainly Edinburgh and Lon
don trained. In 1850, Bovell and others had
organized another school, the Upper Can
ada Medical School, which later became
the Medical Faculty of Trinity College.
Thus, in 1850, the Toronto School of M ed
icine had two rivals. Rolph quickly dis
posed of one of them, for the government
of which he was a member abolished the
faculties of law and medicine at King’s
College on the grounds that it was not up
to the State to educate men for lucra
tive professions. The malcontents from
King’s quickly joined the Trinity group.
Rolph’s action was not devoid of selfinterest and it materially increased the
number of his enemies already plenteous
because of his radical politics. Aikins was
promptly included in their hostility. An
opportunity of discrediting them both was
eagerly awaited.
Besides the much absent Rolph, Aikins’
colleagues at the Toronto School were
Workman, Morrison and Langstaff. The
first two had been prominent with Rolph
in the rebellion; Morrison had been tried
for high treason and narrowly escaped con
viction. Aikins soon added H. H. Wright,
a Rolph-trained man, and Uziel Ogden.
Thus the Toronto School was staffed by a
strictly North American group. The lines
of conflict between them and the Trinity
group were clear and when conflict broke
out jealousies were apparent; recrimina
tions, invective and refusal to meet in con
sultation became the weapons. The court
of appeal was the public press and to this
even failed students resorted. Old Widmer,
veteran of the Peninsular and 1812 Wars,
founder of the Toronto General Hospital,
member of the Executive Council and con
fidant of governors, tried to keep out of the
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Fig. 2.—Letter o f dismissal from staff o f Toronto
General Hospital. “ I am directed to inform you
that, in accordance with a resolution passed at a
meeting of the Board held this day, your services
as a Medical Officer of the Toronto General H os
pital are for the future dispensed with.” (Aikins’
Papers, Academy o f Medicine, Toronto.)

controversy but his natural inclinations fa
voured the reactionaries.
All schools used the facilities of the Tor
onto General Hospital for clinical instruc
tion and each one was represented on the
staff of the hospital. Both the trustees of
the hospital and the superintendent b e 
longed to the old Family Compact and
were members o f the Establishment favour
ing Trinity and adjusting the hospital by
laws in favour o f its students.
In a letter to the Colonist signed “M edi
cal Student”, grave charges were laid
against the hospital management. On
March 27, 1855, the trustees met in the
board room of the new, but as yet unused,
hospital on Gerrard Street to consider the
charges. The whole investigation threw a
side light on the crudities of the time and
exposed the jealousies o f the medical
schools. The proceedings, gleefully reported
in both the Toronto and Montreal lay
press, brought little credit to either faction.
For their part, Wright and Aikins handled
themselves with discretion and marked
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2nd Session, Bth Parliament. 19 Victoria, 1856

PETITION
O f Drs. Atkins and W right, selling forth
certain grievances, and praying that the
Royal prerogative may he so exercised as
will ensure their restoration to the Toronto
General Hospital.

(M r Hartman.)

O rdered. by the I.EOtsi.ATIVB A ssembly, to be
printed, i n i Aprtl. 1SS6.

Printed, ilth April, 18.1(5.

Fig. 3.—Aikins’ appeal to the legislature. (Aikins’
Papers, Academy of Medicine, Toronto.)

ability but their refusal to exonerate the
management of the hospital resulted in
their dismissal from the staff (Fig. 2 ).
On the matter of their dismissal the vote of
the trustees in attendance was a tie and
an absent trustee in Quebec was asked to
telegraph his vote. Because of this irregu
larity Wright and Aikins appealed to the
legislature which quashed both the hospital
by-laws and the vote of then- dismissal
(Fig. 3).
Soon new occurrences, again fully re
ported by the lay press, gave public evi
dence of the hostility between the two
schools. A pupil of Rolph and Aikins gave
a patient 14 grains of morphine with the
inevitable result. At the inquest one fac
tion justified and the other condemned the
treatment. Three months later the profes
sor of surgery at Trinity gave a patient
suffering from delirium tremens 3/2 grains
of morphine and left 24 ounces of a solu
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tion, each ounce containing one grain of
morphine, one wineglassful to be taken
every hour. The public were again treated
to disagreement among the witnesses and
also to some peculiar ideas as to the proper
treatment of delirium tremens. The jury’s
verdict, that “John Blackie came to his
death by drunkenness hastened by a drink
of cold water”, was as sensible as the evi
dence.
Occurrences such as these led the G lobe
to demand reinstatement of the Faculty of
Medicine in the provincial university. The
Faculty of Trinity then approached the
government in the matter. Bishop Strachan,
the founder and tutelary spirit of Trinity
College, took it as a personal reflection and
demanded an apology which was not forth
coming. Instead the faculty resigned and
Trinity went into eclipse for 14 years.
If Strachan was domineering, Rolph in a
few years proved to be impossible. His
connection with his own school was coming
to an end. He had written to Aikins asking
him to make the customary introductory
lecture opening the term in October 1856.
On that opening day Rolph’s six colleagues
ousted him and, after court action, were
awarded the charter of the Toronto School
of Medicine. Aikins, having started as a
teacher of anatomy, was now Professor of
Surgery. Rolph promptly organized the
Faculty of Medicine of Victoria Univer
sity and continued to teach until his retire
ment in 1870. He survived but a few
months more; his worldly goods had been
few and his widow was forced to open a
school for girls.
From this time on Aikins was freed from
politics and devoted his time to the school,
to his practice and to the development of
the Ontario Medical Council of which he
was the treasurer from its inception until
his death. The conflicts of those earlier
years of practice had left their mark; his
public utterances were few and he wrote
scarcely at all, leaving nothing for his en
emies to use against him. A page-by-page
search of the medical journals of the time
reveals but one article from his pen pub
lished in the short-lived Upper Canada
M edical Journal. This dealt with the spe
cific gravity of various parts of the brain
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and attempted to correlate it with behav
iour.
If Aikins wrote but little, others found
his a profitable name to use. Irregularly
but still frequently the clinical proceedings
of the Toronto General Hospital were pub
lished and his cases referred to. There were
cases of tumours of the jaw, a case of
carcinoma of the tongue in which the galvano-cautery was used to excise the tumour,
and another case of the successful (sic)
use of the same instrument to remove a
large melanotic sarcoma with multiple skin
secondaries. There were several cases of
aneurysms; one of them, an aneurysm of
the thigh, was treated for days by manual
pressure by relays of medical students each
of them taking a turn of 20 minutes. Frac
tures and dislocations were of special in
terest. There were many references to his
cases of fractured hips, fractures of the
humerus and of the skull. In these he made
many improvements on the methods then
in vogue.
Perhaps because of his experience with
the surgery of trauma he was frequently
called to the courts for evidence and opin
ion, the latter being carefully given and
much respected.
Aikins was an early exponent of Listerism and on three occasions visited Lister
in England. It is said that he devised an
osteoplastic amputation above the knee,
anticipating both Gritti and Stokes, and he
invented a system of circulating cold water
through a series of rubber tubes like the
later Leiter’s coils. As an operator Aikins
was deliberate and meticulously carried
out all details. An early user of the newly
invented Esmarch tourniquet, he avoided
all possible loss of blood. H. A. Bruce1
tells of meeting Aikins at a patient’s house
in the early morning and assisting him at
an operation.
“The surgeon removed his coat, turned up
the cuffs of his shirt, washed his hands and
dipped them in a solution of bichloride,
put his instruments in a solution of carbolic
acid and after a few minutes transferred
them to a dish of boiled water. He then
proceeded to operate. My student friend
and I took turns holding up the arm. He
made a vertical incision over the project
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ing elbow joint and then with a small saw
carefully removed the end of the humerus
and the ulna, which constitute the bony
joint, and afterwards dissected out the re
maining synovial membrane, all of which
were involved. When this was completed
he closed die skin and covered it with a
dressing. Although observing some of the
Listerian methods of antisepsis, whenever
Dr. Aikins wanted to ‘park’ his knife, he
put it between his teeth! From the length
of time taken it was obvious that he worked
with deliberation. At one o’clock the mother
of the patient called to say that lunch was
ready. So after instructions to the anesthet
ist to ‘keep her under’ die three o f us
went and had a hearty meal, returning
later to relieve the anesthetist. After about
an hour’s delay, the operation proceeded
and it was finished about 4 o’clock.”
Many of us first heard of Dr. Aikins
when our teachers mentioned the Aikins’
splint as a satisfactory method o f treating
fractures of the humerus. George A.
Peters, who became Professor of Surgery
at Toronto and whom Dr. W. E. Gallie
has called the best surgeon he ever knew
either on this continent or in Europe, was
a pupil of Aikins.2 In an article in the
British Medical Journal,3 Peters wrote
about Aikins’ admirable lectures on frac
tures and went on to describe and illustrate
the Aikins’ hoop-iron splint. In a tribute
published in 1880 on the occasion of Aikins’
retirement from the staff of the Toronto
General Hospital, both F. N. G. Stan-4 and
the editor of the Canadian Practitioner said
that he was one of the ablest teachers on
the continent: his style was impressive, his
advice good, his methods of demonstration
always practical. His aim was to teach, not
to lecture, to show while he talked, to
appeal to the eye as well as the ear. Starr
had spent two years closely associated with
him as a student in his office and as an
assistant at the hospital and called him the
best surgeon in Ontario. In the same
article, Starr referred to Aikins’ personal
qualities. “I learned to love him as I would
a father . . . he was thoughtful and gener
ous, high-minded and noble, kind and un
selfish.”
As a teacher and president of the school,
Aikins had need to be a disciplinarian.
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Fig- 4.—Letter of regret and apology signed by the students of the Toronto School
cine. The rough draft of the letter in Aikins’ handwriting survives among the Aikins’ Papers.

Medi-

Toronto,
December 10th, 1853.
To the Lecturers of the
Toronto School of Medicine.
We, the undersigned, Students of the Toronto School of
Medicine beg respectfully to state our regret that misunder
standings & animosities, such as are apt to occur where a
number of young men are associated together, have unfor
tunately prevailed amongst some of our members. We also
hereby express our willingness to use our best endeavours indi
vidually & collectively, to terminate all animosities, & pre
vent their recurrence, & to establish amongst ourselves that
order and mutual good feeling & those reciprocal kind
offices, which are requisite to render our association pleasant,
& are conducive to our progress in the important studies in
which we are engaged.
We trust that in these expressions you will perceive our
respect for the position you occupy; & our regard to the
prosperity of the School.
Signed
John Bentley
G. W. Bingham
F. S. Hoyt
Jas. Kennedy

Medical students of the period were frequently involved in scraps with other
schools and sometimes with the police,

Daniel Cline
Colin Graham
Edwin K. Ogden
Peter Newkirk
Robt. Emery
John D. R. Williams
F. W. S. Pritchard
J. B. Wilkinson
J. B. Noble
William Donnelly
A. W. Gamble
Thomas W. Poole
W. A. Castleman
Edwin Frier
Byron Franklin
Henry Orton
Benj. Franklin
Arch'1. Jameson

There survives a letter (Fig. 4 ) signed by
all of his students expressing regret for
their misdeeds and promising future good
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behaviour. Am ong the signatures one can
recognize the names o f several w ho later
becam e very prominent in their profession.
Aikins d id much to advance the standard
o f m edical education both in his school
and in the promotion o f the Ontario M ed i
cal C ouncil and its establishment o f a cen 
tral examining board. Gradually in m en’s
minds the Toronto School o f 'Medicine b e 
came intimately associated with the U ni
versity o f Toronto. Its standards w ere o f
the highest and it was not connected with
any religious group. It was for these rea
sons that, in 1887, the Toronto School was
selected b y the University to becom e its
Faculty o f M edicine. Aikins entered with
heart and soul into the necessarily long
negotiations and planning for the new
school and was appointed the first dean o f
the faculty. The protests o f the remaining
proprietary schools were immediate and
violent but the old argument that the state
should not educate men for a lucrative
profession was o f no avail. The step was
inevitable because no proprietary school
could match the resources of a state uni
versity in the facilities to teach the basic
natural philosophies. In the next genera
tion these proprietary schools passed from
the scene, both here and throughout the
continent.
A product of Calvinistic forbears, Aikins
lived an exemplary personal life. From his
portraits (h e was a large man with a mas
sive head) his expression showed the kind
liness that results from an unselfish life.
His alleged lack o f humour, like his beard,
was a concession to Victorianism. H e
brought to his school the concept that ex
perience was more important than author
ity and he learned it in a land that was to
produce others with a similar zeal, notably
C. L. Starr and Norman Shenstone. His
greatest joy was in learning o f the success
of his students, w ho w ere by this time
scattered over the continent. Recognizing
him as a great teacher, both Victoria and
Toronto honoured him with a degree of
LL .D . W hen he died in 1897 it was said
of him, “H e put a watch on the door o f
his lips, his words were few and seasoned
with grace.”
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S ources
Dr. George W . Spragge, Ontario Archivist,
has kindly made the Aikins’ papers in the On
tario Archives available. Although these deal
mainly with the political members of the fam
ily, there are numerous references to the sub
ject of this sketch. W. T. Aikins had four
sons, two of whom studied medicine. One of
these, H. Wilberforce Aikins, was registrar of
the College of Physicians and Surgeons of On
tario for many years. Another was Professor
Austin Aikins of Cleveland. From him, the
late M. H. V. Cameron obtained a tin box
containing letters to and from John Rolph
relative to the medical school and from Mrs.
Rolph having to do with domestic matters.
There were also pamphlets from medical
schools, clippings from the press of the day,
account books and a variety of heterogenous
material. All these were dated before 1856.
These papers are now in the possession of
the Academy of Medicine, Toronto, and have
been described elsewhere.5 The records of the
Toronto School of Medicine were presumed
to be in Aikins’ care, but have been lost. The
method of their disappearance may be sur
mised by the remark of a son, “ My father
married a second time and he married a very
tidy woman. Every scrap of paper on which
she could lay her hands has been burned.”
According to C. K. Clarke® the early records
of Toronto General Hospital have also been
lost. Beyond the fact of Aikins’ graduation in
1850, Jefferson has no records. The events of
the times concerning both the school and the
hospital could be reconstructed in detail by
careful search of the medical and lay press of
the nineteenth century. This remains to be
done.
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ARTICLES

CARCINOID TUMOURS: A REVIEW AND CLINICOPATHOLOGICAL
STUDY OF 52 CASES0
C. EDWIN KINLEY, M .D .f and D. W. PENNER, M.D.,f Winnipeg, Man.

I. A Review
(b ) Gross p athology—Carcinoids are
typically
small, firm, circumscribed, sub
C arcinoid tumours were probably first
mucosal
nodules;
on cross-section they have
described by Langhans in 1867.1 They were
termed ‘little carcinomas’ by Lubarsch18 in a bright yellow colour. The overlying mu
cosa is usually intact, but may ulcerate as
1888 because of their low grade of malig
the
tumour grows. In the appendix they
nancy. In 1907 Oberndorfer23 introduced
are
most often found expanding the tip
the name carcinoid. Masson11 showed that
and obliterating the lumen. Elsewhere in
the intracytoplasmic granules in the tumour
cells had the ability to reduce ammoniacal the gastrointestinal tract they may bulge
into the lumen or peritoneal cavity; un
silver salts (hence the name argentaffinusually, there may be an annular constrict
oma) and also had an affinity for chromic
ing growth. The size of the primary lesion
acid (hence the name chromaffinoma). He
also pointed out that the tumour cells may varied from 0.1 to 3.0 cm. in Pearson and
arise from the normally present Kult- Fitzgerald’s cases.12
(c ) Microscopic pathology.—This is quite
schitzky cells found throughout the gastro
similar
in all cases, independent of site
intestinal and major biliary tracts.30 Ersand presence or absence of metastases. The
pamer20 has given a detailed account of
these cells and their possible functions have tumour consists of masses and columns of
characteristic cells. The polyhedral cell is
been reviewed by Davies.42
the commonest form; it has a small, round,
central nucleus with a distinct membrane
P athology
and delicate chromatin network. Numerous
(a )
Sites.—Carcinoid tumours comprise fine granules are scattered throughout the
90% of cases of tumour of the vermiform cytoplasm in paraffin sections, and tiny
appendix,24 and it has often been written vacuoles may be visible. A columnar-shaped
that almost 90% of all carcinoids occur in cell occurs at the periphery of the masses
the appendix.11' 19> 22 More recent studies or columns of polyhedral cells; some
have shown that only about 60% of all columns may be made up solely of these
carcinoids arise primarily in the appendix.8 columnar cells. Rosettes may be formed by
Of the extra-appendiceal sites, the ileum is small groups of prismatic cells having broad
the commonest and here the tumours are bases and narrow apices. Areas of degener
often multiple. Next in frequency is the ation are uncommon in the primary
rectum, followed by the remainder of the tumours but hepatic metastases are prone
colon, the jejunum, duodenum, stomach to undergo necrosis and hemorrhage. Cell
and Meckel’s diverticulum; carcinoid is the masses are usually divided by only thin
most frequent neoplasm in the last site.3’ 4 bands of areolar tissue carrying an abun
Cases of this tumour have also been re dant capillary supply.
ported in the gallbladder,20 in an ovarian
The cytoplasmic granules are stained
teratoma2 ,13 and more recently in the res red with eosin, brown with potassium bi
piratory tract. Argentaffin cells have been chromate, black with iron-hematoxylin and
demonstrated in the normal gallbladder.25
dark brown with Fontana’s ammoniacal
silver nitrate after fixation in Bouin’s picro“Department of Pathology, Winnipeg General formol solution. They are thus acidophil,
Hospital.
chromaffin, sideropbil and argentaffin.
'^Research Fellow, Department of Surgery, Univer
Frozen sections stained with Sudan III
sity of Manitoba.
^Director of Pathology, Winnipeg General Hos
show that the “vacuoles” seen in paraffin
pital; Assistant Professor of Pathology, University
preparations are actually fat globules; they
of Manitoba.
H istorical
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are doubly refractile when examined by
polarized light. Stout10 showed that not all
K rectal carcinoids reduce silver stains. Luse
I
and Lacy17 reported on an examination of
carcinoid cells using an electron micro
scope. They found dark and pale cells, both
of which contained enterochromaffin (i.e.
argentaffin) granules; rosettes in the tu^ mour were formed by cells with microvilli
on their free surfaces. Normal and neo
plastic argentaffin cells were similar.
„
Mitotic figures are rare, although some
tumours are more aggressive-looking than
others and show unusual variation in cell
size and nuclei; the latter may be lobulated
and hyperchromatic. These more anaplastic
.
forms do not necessarily metastasize.
(d ) S p rea d —From their origin as sub
mucosal nodules, carcinoid tumours infil
trate the muscularis and involve the peri
toneal coat. Perforation is rare, but
y has been reported in one of three ileal
carcinoids.36 Further spread is then to the
regional lymph nodes and subsequently to
,
the liver. Metastases to more distant organs,
such as the lungs and bones, occur later.
MacDonald,8 in a review of 356 tumours,
found that of 207 appendiceal carcinoids,
none showed more than local peritoneal
*. spread; whereas, of 149 extra-appendiceal
tumours, 33% were non-invasive, 27.3%
had invaded the muscle coats only, 23.3%
.
involved the regional lymph nodes and
16.4% had metastasized to distant organs,
usually the liver.
(e ) Similarity to bronchial adenom a —
1 Bronchial adenomas are generally classified
as two types,16 based on clinical as well as
microscopic features; (i) the carcinoid
type; (ii) the cylindromatous type. The
carcinoid type comprises about 90% of all
bronchial adenomas. Its pathology, gross
A and microscopic, is quite similar to that of
gastrointestinal carcinoids, and proof of
their identical histogenesis has been fur, ther substantiated by reports of the carcin
oid syndrome occurring in patients with
metastasizing bronchial adenoma.9’ 39
*

,
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for extra-appendiceal sites the average age
was 55 years. These authors point out that
the tumour has been reported in a 10-dayold infant.
(b ) Sex.—The ratio of males to females
was 26:16 in the cases reported by Pearson
and Fitzgerald. In a recent, larger series
the sex distribution was about equal.42
(c ) Symptoms and signs.—Carcinoids of
the appendix are usually found at the time
of appendectomy performed because of
other indications, or at autopsy. Sometimes
they are responsible for an obstructive
appendicitis; deaths have occurred, though
rarely, from spread of appendiceal car
cinoids.
Carcinoid tumours of the ileum cause
symptoms of intestinal obstruction, consist
ing of intermittent attacks of abdominal
pain, anorexia, nausea and diarrhea. Such
obstructions most often are the result of
kinking of the bowel by adhesions from
peritoneal spread of the tumour; less com
monly the lumen may be narrowed by tu
mour p er se. Signs of intestinal bleeding, or
rarely of perforation, may also occur.
Ritchie31 found multiple tumours in 28%
of small bowel carcinoids.
In the colon,27, 28 carcinoids may be seen
incidentally as small submucosal nodules
on routine proctosigmoidoscopic examina
tion; less commonly they form encircling
and constricting growths. Bleeding and ob
struction may occur, especially in tumours
above the rectum. More than one carcinoid
tumour is sometimes present in the rectum,
but multiple tumours here are not as com
mon as in the small bowel. Peskin and Orloff,29 in reviewing 25 cases of rectal car
cinoids, found that of tumours less than 2
cm. in diameter, only one showed signs of
malignancy; but of tumours 2 cm. or more
in diameter nine of 10 showed metastases
and/or local invasion.
Carcinoid tumours in the duodenum are
rare; they have been seen on radiographic
examination, but were not correctly diag
nosed preoperatively.32 If they occur in the
periampullary region,6 they may be re
C l in ic a l F eatures
sponsible for biliary obstruction.
(a )
Age.—In Pearson and Fitzgerald’s
In the stomach, carcinoid tumours are
series of 140 cases, the average age for also rare. Lattes and Grossi15 were able to
appendiceal carcinoids was 25 years, while find only 35 cases in the literature up to
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1956, 15 of which were incidental autopsy
findings. They added five cases of their
own. The symptoms are similar to those of
other gastric tumours or of peptic ulcers
and the nature of the lesions was not sus
pected before operation.
When occurring in Meckel’s diverticu
la,3 carcinoids may be responsible for
acute inflammation but are usually inci
dental findings. Only one of 13 reported
cases has metastasized (to the liver).
(d ) The carcinoid syndrome.—In 1954
Thorson and his associates5 published an
account of seven definite and four prob
able cases of a new clinical syndrome con
sisting of cutaneous vasomotor phenomena,
valvular lesions of the right heart and ter
minal cardiac failure in patients with meta
static carcinoid tumours. The concept of
functioning carcinoid tumours developed
after the isolation of 5-hydroxytryptamine
(serotonin) from such metastatic tu
mours.33 The release of serotonin into the
circulation is considered responsible for
the clinical manifestations of the carcinoid
syndrome,34 which in its fully developed
form consists of: (i) Gastrointestinal symp
toms: these are similar to the non-function
ing tumours, except that diarrhea and
abdominal pain are more pronounced;
there may be weight loss, hepatomegaly
and ascites, (ii) Cutaneous vasomotor phe
nomena consisting of erythematous flushing
of the skin of the face, neck and upper
trunk. The flush may be paroxysmal, last
ing minutes or days, or may persist in a
mild form with intermittent exacerbations.
Flushing may be associated with warmth
or tingling of the skin, palpitation and
dizziness; syncope has been reported.
Sometimes tightness in the throat or frank
asthmatic distress may appear at the height
of flushing episodes, (iii) Cardiovascular
features: right-sided heart lesions, usually
of the pulmonary valve, are found in some
late cases; these may be responsible for
terminal right-sided heart failure. The na
ture of these heart lesions has been re
viewed recently.7 Experimentally, in rats,40
serotonin has not produced heart lesions.
The arterial blood pressure is usually nor
mal. (iv) Metabolic features: the metabol
ism of serotonin has been reviewed by
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Page,30 and more recently summarized by
Pierce.14 Serotonin is derived from the
essential amino acid, tryptophane, and the
greater part of the serotonin formed in the
body is excreted as 5-hydroxy-indole-acetic
acid (5-H1AA) in the urine. In normal
tryptophane metabolism about 1% of
dietary tryptophane is utilized in the 5HIAA pathway; this leaves adequate tryptophane available for the formation of nia
cin and protein. The metastatic cells of
carcinoid tumours may divert as much as
60% of dietary tryptophane to serotonin,
leaving less amino acid available for for
mation of niacin and protein.
The estimation of 5-HIAA in the urine
is a comparatively simple test and much
easier than the estimation of the blood
serotonin level. Moreover, it is a more accurate method of determining overproduc
tion of serotonin because it appears that
where there is an abnormally large amount
of serotonin formed, its rate of destruction
is correspondingly increased and so blood
levels may not reflect the true rise in production. Elevated excretion of urinary 5HIAA has so far been an invariable feature
of the carcinoid syndrome and is consid
ered an essential diagnostic feature. The
normal 5-HIAA urinary excretion is 2-8
mg./24 hrs.; in the carcinoid syndrome it
may be 200-500 mg./24 hrs.
Recently the features of the carcinoid
syndrome have been reported as occurring
in two patients with metastasizing bron
chial adenoma, one of whom had right
heart disease.9

A

A

*
'
^
(
!
A
j
.

^

D iagnosis

Carcinoid tumours may be suspected
preoperatively if the patient shows features
of the carcinoid syndrome. In the rectum
the diagnosis may be considered if a small, ^
yellowish, submucosal nodule is seen. But
definitive diagnosis rests upon microscopic
examination. The characteristic cytology '
and histology in hematoxylin and eosin
sections obviate the need for special stains. i
In interpreting liver biopsy material, it 4
should be remembered that secondary !
carcinoid tumours may be extremely diffi
cult to distinguish from the metastases of
non-functioning islet-cell tumours of the
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pancreas or some malignant bronchial
adenomas.21
Diagnosis of the carcinoid syndrome ul
timately rests upon the demonstration of
an elevated urinary excretion of 5-HIAA.
T reatm ent

of

C arcinoid T umours

Surgery is the primary and chief means
of treatment of carcinoid tumours. Radio
therapy, although not studied extensively
in these cases, has so far been reported as
ineffective.
(a ) Carcinoids o f the appendix.—These,
of course, are usually encountered during
routine appendectomy. If confined to the
appendix, simple appendectomy has been
advised by all authors; but if the tumour
has spread to regional nodes, resection of
as much of the node-bearing area as pos
sible is indicated, sometimes necessitating
a standard right hemicolectomy.42
(b ) Carcinoids o f jejunoileum.—l i spread
beyond the bowel wall has not yet taken
place, these may be treated by local re
section of the involved segment followed
by primary anastomosis. If there is lymphadenopathy, as much of the node-bearing
area as possible should be included in a
wedge resection.
(c ) Carcinoids o f the colon an d rectum.
—In the suprarectal colon these tumours
call for the standard cancer operations for
each area of the colon. In the rectum,
however, Peskin and Orloff29 have recently
recommended the following: (i) if the
tumour is 2 cm. or greater in diameter, or
if biopsy shows spread into or beyond the
muscle coat, the standard operation for
cancer of the rectum is indicated; (ii) if,
however, the tumour is 2 cm. or less in
diameter and if biopsy shows it confined,
to the submucosa, local excision is satis
factory; ( iii) local recurrence of rectal car
cinoids is an indication for radical surgery.
(d ) Carcinoids o f duodenum .—In this
site, which includes the periampullary area,
McRae and Conn6 have pointed out that
carcinoids reported here have been associ
ated with metastases in 15.8% of cases.
As the mortality of pancreaticoduodenal
resection is 20 to 30% , these authors advise
wide local excision only, with reimplanta
tion of the bile and pancreatic ducts.
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(e ) Carcinoids o f stom ach—These should
be treated by radical subtotal gastrec
tomy.41
(f ) Carcinoids o f M eckel’s diverticulum .
—These may be handled by local excision
if confined to the diverticulum. As with
jejunoileal carcinoids, wedge resection of
the mesentery is done if nodes are in
volved.
(g ) H epatic m etastases.—These are not
a contraindication to as-wide-as-possible
removal of the primary growth and its re
gional spread. This is so because of the
slow growth of carcinoids in general and
their tendency to cause local bowel ob
struction. Partial hepatectomy has not been
advocated for carcinoid metastases, but
Ogilvie37 reported this operation for a
single, large hepatic metastasis from a
rectal carcinoid in a young man. Wilson
and Butterick38 reported a case where mas
sive removal of carcinoid tissue from the
liver, concomitant with the resection of the
ileal primary, reduced the excretion of 5HIAA and provided symptomatic relief
from debilitating vasomotor phenomena.
(h ) Palliative surgery—At the present
time, surgical treatment is concerned chief
ly with bypass procedures for intestinal
obstructions caused by carcinoid tumours;
most often this is an enteroanastomosis.
Eventually, partial hepatectomy may be
accepted as necessary for hepatic meta
stases associated with distressing serotonin
crises.
(i) M edical measures.—With the excep
tion of chlorpromazine, the so-called sero
tonin antagonists have been ineffective in
giving relief from the symptoms of the car
cinoid syndrome. A high protein diet with
vitamin supplements, including niacin,
seems indicated. Treatment of heart fail
ure is the same as that for heart failure
from other causes. In late cases opiates may
be needed to control pain. The non-opera
tive management of intestinal obstruction
from carcinoid tumours is the same as for
obstruction from other causes.
After surgical resection of tumour masses,
serial determinations of urinary 5-HIAA
will give some evidence of the function of
any remaining tumour.
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II. Clinicopathological Review of 52 Cases of Carcinoid Tumour from the
Winnipeg General Hospital
M aterial

and

TABLE II.— A ge

M ethods

The clinical records and pathological
findings of 52 cases of carcinoid tumours
were reviewed. The diagnosis in all of these
cases was made in the surgical pathology
department of the Winnipeg General Hos
pital during the years 1940-1959 inclusive.
Follow-up data were obtained on all but
one of the patients with extra-appendiceal
carcinoid tumours, but carcinoid tumours
of the appendix have not been closely fol
lowed in every case by the tumour service
of the hospital until recent years.

Site
Appendix
Extraappendiceal

Maks

and

Se x

op

C ases

Females Average age and range

5

29

14

4

34 years (10-66 years)
66 years (46-85 years)

of the 18 extra-appendiceal carcinoid tu
mours occurred in women.
P athology

(a ) Gross.—'The primary tumour was up
to 3 cm. in diameter; those in the appendix
were usually 1 cm. or smaller. They were
firm on palpation and, on section, had a
P resentation of D ata
bright yellow colour. In the appendix they
Distribution and incidence of carcinoid usually appeared as expanded nodules at
tumours (Table I ).—In 34 of the 52 cases the tip and were often recognized at the
the tumour was primary in the appendix, time of operation; in only two of the 34
the remaining 18 cases having extra-appen appendiceal tumours was the tip not in
diceal primary sources. It can be seen that volved. The jejunoileal carcinoid tumours
the jejunoileum is the most common site for usually involved only part of the circum
carcinoid tumours outside the appendix. In ference of the bowel wall, but in two of
each location except the rectum, carcinoids the nine cases an encircling lesion was
formed a significant percentage of all ma found. Small-bowel tumours were charac
lignant lesions encountered during the terized by local spread, adhesion formation
and varying degrees of obstruction. The
same period.
four rectal tumours were small submucosal
nodules. Metastases tended to be larger and
T A B L E I.— D istribu tion and I ncidence op
less distinctly yellow than the primary tu
C arcinoid T umours
mours.
%
Carcinoid
( b ) M icroscopic—The tumours were
tumours of
alike histologically, regardless of site or
total
Other
size. Typically they consisted of masses and
Carcinoid malignant malignant
tumours
tumours
tumours
Site
cords of closely packed cells of uniform
size, which had round, regular nuclei with
74
12
34
Appendix............
delicate networks of chromatin. In some
20
36
9*
Jejunoileum........
16
16
Duodenum.........
3
tumours, columns and rosettes of cuboidal
0.5
4
836
Rectum...............
or columnar cells were seen. Mitotic figures
1
Ovarian teratoma
1
were rare. The argentaffin granules, stained
Primary unknown
"■Includes 1 carcinoid tumour of Meckel’s by Masson’s ammoniacal silver technique,
were demonstrated in a number of the
diverticulum.
cases, but special silver stains were not
A ge and sex of cases (Table I I ).—The attempted in the majority of cases.
youngest patient with an extra-appendiceal
( c ) Spread.—Carcinoid tumours originate
tumour (46 years) was well above the
in the submucosa, and in their extension
average age of all appendiceal cases (34
through the muscularis form linear columns
years). Only one patient with a carcinoid
tumour in the appendix was over 60 years between muscle bundles. Local spread was
chiefly by the lymphatics, and lymph node
of age. Appendiceal tumours were much
commoner in females, whereas only four involvement characterized the jejunoileal
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T A B L E III. — L im it o f S p r e a d o f A p p e n d ic e a l
C a r c in o id T u m o u r s
h

Limit o f spread

Number of cases

Submucosa on ly ..........................................................
M uscularis..................................................................
18
Serosa........................................................................
Periappendiceal fat or mesoappendix....................

*■

*

tumours. Distant spread was mosdy to the
liver, but several late cases had pulmonary
and other metastases.
Table III shows the limit of spread of
the appendiceal carcinoid tumours and
Table V indicates the spread in extraappendiceal cases at the time of diagnosis.

V
r

Sy m p t o m a t o l o g y

(a ) Appendiceal cases.—Table IV shows
that in the five male patients carcinoid tu
mours were discovered when the appendix
was removed for suspected acute inflam► mation, which was present in four of the
cases. A clinical diagnosis of acute appen
dicitis was the reason for appendectomy in
,
only eight of 29 female patients, the re
maining appendices being resected inci
dentally at the time of some other surgical
!
procedure, usually of a gynecological na
ture.

'1

►
T A B L E IV. — R e a s o n s f o r R e m o v a l of
A p p e n d ic e s w it h C a r c in o id T u m o u r s

Reason fo r appendectomy

Suspected acute appendicitis
Incidental to other surgery..

M ale
patients

Female
patients

5
0

8
21

(b ) Rectal cases—In three of the four
cases the carcinoid tumour was discovered
at routine sigmoidoscopic examination. In
the fourth case sigmoidoscopy was being
carried out for rectal bleeding, which was
A probably caused by associated hemor
rhoids, because the small carcinoid tumour
I
had an intact mucosal covering.
!
(c ) The three duodenal carcinoid tu| mours were unsuspected and were found
!
during operations for ( i) recurrent duo►
, denal and stomal ulcers in the first case;
1 (ii) common bile duct calculi in the second
case; (iii) an abscess in the wall of the
, duodenum, causing cholangitis, in the third
case.
>
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( d ) The carcinoid tumour in the ovarian
teratoma was found in an appendix-like
structure inside the teratoma.
7
( e ) The carcinoid tumour in Meckel’s
3
diverticulum was discovered when that
6 structure was found inflamed, just proximal
to a strangulated inguinal hernia that had
led to laparotomy.
( f ) Jejunoileal carcinoid tumours were
all producing symptoms which led to their
diagnosis. In seven of the eight cases symp
toms of partial intestinal obstruction led to
laparotomy. In the eighth patient who com 
plained of vague rectal discomfort, exam
ination revealed a small, hard nodule in
the pouch of Douglas; subsequent lapar
otomy showed this to be a pelvic peritoneal
nodule of carcinoid tumour, associated with
a primary tumour in the distal ileum.
Liver metastases were present in four
of the eight jejunoileal cases at the time of
diagnosis, and three of these patients ex
hibited features o f the carcinoid syndrome.
This was confirmed by studies of the urin
ary excretion of 5-HIAA in two cases,
while no such measurement was made in
the third; this patient had presented him
self before 1955. However, at autopsy, the
latter case showed lesions on the tricuspid
valve in addition to extensive carcinoid
tumour in mesenteric nodes and liver.
( g ) The patient, in whom the primary
site o f the tumour was unknown, also
showed the carcinoid syndrome. A brief
summary of his history follows: a man,
aged 85 years, presented with alternating
constipation and diarrhea which was asso
ciated with anorexia and weakness; all of
these symptoms were of two months’ dura
tion. The patient had lost an unknown
amount of weight and for some time his
face had taken on a reddish flush. On ex
amination he was thin and weak; his face,
neck and upper anterior chest had a flushed
appearance. A hard, nodular liver was
easily palpable. A radiograph of the chest
and a barium enema were negative except
for mild diverticulosis of the colon. A gas
trointestinal series was within normal lim
its. The urine excretion of 5-hydroxy-indoleacetic acid was 223 mg. in 24 hrs. (normal
2-9 m g./24 hrs.). A diagnosis of metastatic
carcinoid tumour was confirmed by needle
biopsy o f the liver. The patient died at
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T A B L E V .— E
C a se
N o.

Age

S ex

1
2
3
4
5

48
49
66
49
80

F

M
F
M
M

6
7

78
66

M
M

8

38

F

9

70

M

10

66

M

11

60

F

S ite o f p r im a r y

x t r a -A p p e n d ic e a l

L o ca l spread

Submucosa
“

“
Muscularis
Serosa and two
paraduodenal nodes

*•

Ovarian
M eckel’s

Subm ucosa of appendix
like structure
Muscularis

“
“

“

T rea tm en t

Local excision; fulguration
Local excision
Local excision; fulguration
Local excision; fulguration
G astrectom y for duodenal
ulcer
Local excision
Resection of duodenum
and head of pancreas
Excision of teratom a
Local bowel resection

M esenteric nodes

Liver

Laparotom y and biopsy

M esenteric nodes:
pelvic peritoneum

None

“

“

Serosa

R ig h t hem icolectom y;
local excision peritoneal
nodule
R ight hemicolectomy

“

Serosa and ad jacen t

Ileum

12

82

M

13

60

M

14

85

M

Unknown

15

47

M

Ileum

16

51

M

17
18

78
59

M
M

“

Liver
M esenteric nodes

None
Liver

*«

and

Bowel resection;
ileostomy
Needle biopsy of liver
Wedge resection of bowel
and mesentery
Wedge resection of bowel
and mesentery
Ileo-transverse colostomy
Laparotom y and biopsy

“

home two months later and no autopsy was
obtained.
T rea tm en t

None
“

“
Duodenum

C a r c in o id T u m o u r s

D is ta n t
m eta sta ses

R esults

(a ) Simple appendectomy was the treat
ment in 33 of the 34 appen diceal car
cinoids. In one case a right hemicolectomy
was done for benign inflammatory disease
of the terminal ileum. The limit of spread
of these tumours has already been given in
Table III. As mentioned earlier, appen
diceal carcinoid tumours have not in the
past been followed closely by the tumour
service, but some cases have been traced.
To date, no patient with appendiceal car
cinoid tumour in this series is known to
have residual or recurrent disease, even
though in some of the cases tumour in
vaded the peri-appendiceal fat.
Extra-appendiceal carcinoid tumours
were treated by various methods and are
summarized in Table V.
(b ) The four rectal carcinoid tumours
were all treated by local excision, and no
recurrences are present one, eight and nine
years later.
(c ) The first of the three duodenal car
cinoid tumours was found in a specimen
removed during a gastrectomy for duodenal
ulcer; the patient is well 18 months later.

R esu lts

No recurrence 1 year, later
No recurrence 8 years later
No recurrence 9 years later
No recurrence 1 year later
No recurrence 18 months
later
Lo st to follow-up
Died of postoperative com
plications 3 m onths later;
residual tumour a t post
m ortem
No recurrence 9 years later
Died 9 years later of other
causes
Reoperated 6 m onths later
for bowel obstruction;
died 4 months later
No recurrence 4 years later
Died a t home 7 years later
w ith right pleural effusion
and hepatomegaly
Died of pneumonia 9 days
a fte r operation
Died a t home 2 m onths
la te r
N o recurrence 6 months
later
Died 3 years and 2 months
la te r with hepatomegaly
and right pleural effusion
D ied 4 months later
Died of carcinoid disease 7
years later

The second duodenal tumour was removed
by local excision when it was discovered
during a biliary tract operation; microscop
ic examination showed muscle invasion.
The patient has been lost to follow-up
study. The third duodenal carcinoid tu
mour was treated by resection of the duo
denum and head of pancreas; this patient
died from postoperative complications
three months later. At autopsy a small
nodule of carcinoid tumour was found at
the operative site.
(d ) The carcinoid tumour in the ovar
ian teratoma was removed with the ovarian
tumour, and the patient has no evidence of
disease nine years later.
(e ) The carcinoid tumour in M eckel’s
diverticulum was treated by excising the
diverticulum locally. The patient, a physi
cian, died of other causes nine years later.
(f) The treatment of five of the eight
patients with jejunoileal carcinoid tumours
was bowel resection. In one of these five
patients (Case 16 in Table V ), liver metastases were present at the time of bowel
resection, but the patient survived more
than three years after operation.
In two other jejunoileal cases, biopsy
alone was performed at the time of diagno
sis; one of these patients (Case 10) was
operated upon six months later to perform
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a bypass in the presence of intestinal ob
struction. The patient is alive at home four
months after the operation. The second pa
tient (Case 18) lived for even years be
fore dying of the disease.
In the eighth jejunoileal case a pallia
tive ileo-transverse colostomy was per
formed and the patient died of the disease
four months later.
(g ) In the patient with a carcinoid tu
mour in whom the primary site was un
known, a closed liver biopsy established
the diagnosis. He died at home two months
later.
D iscussion

The almost complete absence of metastases from carcinoid tumours in the ap>
pendix is very interesting. Although death
from such carcinoid tumours with metastases has been recorded, the correctness
y of the diagnoses in these cases has been
questioned. Since most carcinoid tumours
of the appendix are found and removed
t
from young adults, it has been suggested
that because these tumours are slow|
growing, insufficient time has elapsed for
metastases to have occurred. Although local
invasion beyond the appendix was present
in the series reported here, no instances of
metastasis were observed. The average age
was approximately half that of the extra!
appendiceal cases and only one patient was
over the age of 60 years.
The female preponderance in this series
may be the result of frequent incidental
appendectomies during gynecological oper
ations.
A finding of unknown significance was
> the presence of duodenal ulceration in four
of 18 patients with extra-appendiceal car:
cinoid tumours (Table V I).
■
The apparent greater degree of aggres^ siveness of the extra-appendiceal carcinoid
tumours is suggested by the fact that all
but one of eight jejunoileal tumours had
spread to the regional nodes and four of
these had also metastasized to the liver.
| Most authors812 are agreed that some
K attempt at surgical treatment is indicated
i
for carcinoid tumours, even in the presence
of unresectable local or distant spread.
Local excision of rectal carcinoids has been
advocated if they are less than 2 cm. in
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VI.— C a r c in o id
w it h

T u m o u r s A s s o c ia t e d
D u o d e n a l U l c e r a t io n

Site of carcinoid tumour Age

Duodenum
Rectum. . .
Duodenum
Ileum........

80
49
46
51

Sex

M
M
M
M

Metastases

None
None
Regional nodes
Liver

diameter and involve only the submu
cosa;29 our cases were managed in this
manner. Local resection of the duodenum
and head of pancreas, which was done in
one of our cases, is the treatment recently
recommended for duodenal carcinoid tu
mours.6
Davies42 recommends a “second-look”
operation if carcinoid tumour is found to
involve the line o f section at pathological
examination; in the case of the appendix
this could necessitate right hemicolectomy.
However, this radical procedure is ques
tioned by many. In reviewing our patients
treated by simple appendectomy, tissue ad
jacent to the lines of section was free from
evidence of malignancy. Longer clinical
follow-up studies will decide finally on the
adequacy of simple appendectomy for ap
pendiceal carcinoid tumours.
Carcinoid tumour of Meckel's diverticu
lum is rare, and a recent reviewer found
only seven cases in the literature.3 All of
the four patients with features of the carci
noid syndrome ( only three of these cases
were proved biochemically) had liver meta
stases and their general health was poor.
Partial hepatectomy, not attempted in our
patients, has been recommended to relieve
distressing symptoms of the carcinoid syn
drome.38 This series includes no carcinoid
tumours of the stomach; Lattes and Grossi15
collected 35 cases in the literature up to
1956 and added five cases of their own.
Carcinoid tumours in ovarian teratomas are
equally rare but case reports appear spor
adically.13
Su m m a r y

Fifty-two cases of carcinoid tumour seen
at the Winnipeg General Hospital in the
period 1940-1959 inclusive have been re
viewed. None of the 34 appendiceal tu
mours are known to have metastasized. O f
the 18 cases in the extra-appendiceal
group, one was in an ovarian teratoma; one
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was in M eckel’s diverticulum ; three w ere
in the duodenum ; four w ere in th e rectum ;
th e prim ary site of one case was unknown
and eigh t cases occurred in th e jejunoileum . Lym ph node m etastases w ere pres
en t in all b u t one of the jejunoileal tu
mours, and in four of them th e tumour had
spread to the liver at the time of diagnosis.
F eatu res of th e carcinoid syndrom e w ere
found in four patients, all w ith liver m eta
stases; the diagnosis was confirm ed b io 
ch em ically in three.
A d d en d um

After completion of this paper, a second
case of ovarian carcinoid tumour was ad
mitted to the Winnipeg General Hospital. On
admission this 53-year-old woman presented
with intermittent diarrhea, flushing and a
marked reddish discolouration of the face. Ex
amination revealed that she was excreting 348
mg. of 5-hydroxy-indole-acetic acid per litre
of urine and that she had a large pelvic mass.
At operation, a large tumour was found
which had replaced the right ovary; it was
removed and there was no evidence of intraabdominal metastases. The tumour measured
16 x 15 x 15 cm. and weighed 1230 g. The
surface was nodular and the tunica intact. On
cross section, the tumour was firm, mainly
solid and yellow, with scattered, spongy, cystic
areas. The histologic structure was that of a
classical carcinoid tumour showing a positive
reduction of silver salts. Immediately after
removal of the tumour, the colour of the pa
tient’s face returned to normal and within 24
hours the urine was clear of 5-hydroxy-indoleacetic acid.
The authors wish to thank Dr. A. A. Klass for
permission to refer to this case which will he sub
sequently published in detail.
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R esume
Les carcinoides represented 907 des cancers de
l’appendice vermiforme et l’on pretend egalement
que 90% des carcinoides se trouvent dans l’appen
dice. Ce chiffre a ete recemment revu et reduit
a 60%. Les sites extra-appendiculaires sont par
ordre de frequence decroissante: l’ileon, le rectum,
le colon, le jejunum, le duodenum, l’estomac et
enfin le diverticule de Meckel.
Du point de vue anatomo-pathologique, il s’agit
de petites tumeurs sous muqueuses bien circonscrites, dures. Au microscope, Inspect est toujours
le meme: on y voit des travees de cellules polyedriques, ayant un petit noyau rond central et de
nombreux petits granules dans leur cytoplasme.
Ces granules se colorent en rouge par l’eosine, en
brun par le bichromate de potassium, en brunnoir avec les methodes argentiques type Fontana.
Cliniquement, l’affection frappe indifferemment
les deux sexes entre 25 et 55 ans. Souvent il n’y
a pas de symptomes et la tumeur n’est decouverte
que par hasard, a l’occasion d’une appendectomie
ou d’une autopsie. Les localisations ileales peuvent
creer un syndrome de subocclusion.
Les auteurs presented ensuite une enquete
portant sur 52 cas de carcinoides traites a
1’Hopital General de Winnipeg entre 1940 et 1959.
Trente-quatre d’entre eux etaient appendiculaires et
ne formerent aucune metastase. Les dix-huit
autres par contre presentaient tous des metastases
ganglionnaires lymphatiques ou hepatiques; les
localisations etaient variables ( teratome ovarien,
diverticule de Meckel, duodenum, rectum).
La presence de carcinoides dans l’organisme,
avec ou sans metastases, s’accompagne d’un syn
drome biochimique particulier. Les cellules car
cinoides semblent en relation avec le metabolisme
de la serotonine et de son antecedent le trypto
phane. Cette serotonine est excretee sous forme
d’acide 5-hydroxy-indole-acetique dans l’urine
(5-H IA A ). L ’excretion normale de 5-HIAA est
de 2-8 mg./24 heures; dans le syndrome carcinoide, elle peut monter jusqu’a 200 a 500 mg. Le
dosage de 5-HIAA urinaire est un examen de laboratoire facile qui peut grandement aider au dia
gnostic.
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PRIMARY CARCINOMA OF THE LIVER: SURGICAL CONSIDERATIONS
A Report of Three Cases*
A. D. McKENZIE, M .D .f and M. G. CLAY, M .D.,t Vancouver, B.C.

P r im a r y carcinoma of the liver only occa

sionally offers the opportunity for curative
surgicaf treatment. When a well-localized
tumour presents in an otherwise healthy or,
at least, minimally diseased liver and the
patient is able to withstand major abdom
inal surgery, cure may be obtained by
hepatic lobectomy or wedge resection.
I ncidence

Liver carcinoma is relatively uncommon
in Europe and North America. For ex
ample, in Canada (1959) liver carcinoma
accounted for 0.8% of all cancer deaths;
in Saskatchewan (1945-1952), 1.17% .12 In
10,116 autopsies performed at the Van
couver General Hospital between 1950 and
1959, primary liver carcinoma was found
in 0.71% . In direct contrast is the frequen
cy reported from South Africa where liver
carcinoma comprised 50.9% of all cancers
of the native African with rates of up to
86.8% in some segments of the popula
tion.1 Chinese of Asiatic origin also show
a high incidence; this is substantiated by
a 7.1% incidence in an autopsy series re
ported by Strong and Pitts15 from the Van
couver General Hospital. This rate had
dropped to 5.4% for a 13-year period end
ing in 1944.18
E tio lo g y

Cirrhosis is the only definite predisposing
disease and its presence, in association with
the endemic nutritional deficiencies and
parasitic infestations of Africa, India and
the Orient, most likely accounts for the high
rate of liver carcinoma in these areas.
W hile other carcinogenic factors have been
suggested (i.e. intrahepatic calculi, hepa
titis and irradiation), these themselves
*This paper was presented at the Annual Meet
ing of the B.C. Surgical Society, Harrison Hot
Springs, B.C., April 28-29, 1961.
fProfessor and Head, Department of Surgery, Uni
versity of British Columbia and Vancouver Gen
eral Hospital.
%Associate Resident, Department of Surgery, Van
couver General Hospital.

cause cirrhosis. Of interest is an association
of carcinoma with hemachromatosis but
not with Wilson’s disease. There is an in
creased frequency in diabetic patients.
Even in non-cirrhotics, the disease is more
frequent in men than in women.4
There would appear to be no genetic fac
tor because North American Negroes and
Orientals do not show the high incidence
reported in Africa and the Orient.1
P athology

The characteristics of primary liver car
cinoma so well reviewed by Edmondson4
are merely outlined here. They may be of
liver cell, bile duct cell or mixed cell origin.
Each of these groups may be solitary,
nodular or diffuse in their involvement of
the liver. It is impossible to differentiate
the type macroscopically.
Liver cell carcinoma (hepatoma) is the
most frequent (approximately 8 0 % ) and
may vary microscopically from well-differ
entiated to anaplastic, although the latter
is more frequent. The life expectancy from
onset of symptoms to death is four months
in cirrhotic patients and slightly longer in
non-cirrhotic patients. The mixed cell type
( cholangiohepatoma) is considered a vari
ant of this type. It may show some acini
containing bile within the tumour tissue.
Carcinoma of bile duct origin (cholangioma) occurs less frequently than the liver
cell type, but occurs relatively more often
in non-cirrhotic patients. It is usually a welldifferentiated tumour and never contains
bile in acinar cells. Life expectancy is six
months after onset of symptoms.
While great difficulty exists in establish
ing the type of carcinoma present, opera
tion is useful only on those patients whose
lesions are solitary or limited to one lobe
and only on patients who present with a
liver without much previous damage.
Sy m p t o m s , Signs an d L aboratory
F indings

The symptomatology of primary liver
carcinoma of either liver cell or bile duct
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Fig. 1.—An autopsy specimen in which methylene blue has been injected into the left portal
vein to demonstrate the lobar division of the liver. The surfaces of the lobes have been transected
to demonstrate the perfusion of the stain into the tissue o f the left lobe, (a) The superior surface dem 
onstrating extension o f the left lobar circulation to the gallbladder fossa. ( b ) The inferior surface
demonstrating inclusion of the quadrate lobe and the left part of the caudate lobe in the left lobe of
the liver.

type is similar and characteristically vague.
The most common presenting complaints
are right upper quadrant pain, an epigas
tric mass, nausea, vomiting, weight loss,
jaundice or gastrointestinal hemorrhage.
The commonest physical finding is an en
larged liver. There is often ascites and
frequently, in right lobe lesions, the right
diaphragm is elevated.10 Surprisingly, jaun
dice is present in only one-fifth of patients
at the time of initial presentation and ab
normalities in liver function tests may not
appear until late in the disease.10 W e have
found no method of clinical or laboratory
examination by which to determine opera
bility; this can only be determined at
laparotomy.13
A n a t o m ic a l an d Surgical
C onsiderations

Resection of liver tumours may be
accomplished by hepatic lobectomy or
wedge resection. The former is ideal; the
latter is reserved for moderate-sized peri
pheral lesions; where preservation of liver
tissue is desirable; or for tumours at or near
the interlobar division which cannot be
widely excised by lobar resection.
If lobectomy is undertaken, a clear un
derstanding of liver anatomy is essential.
The frequently accepted division of the
organ into right and left lobes by the falci
form ligament2’ 11 is incorrect. The actual
division runs from the gallbladder fossa to

the inferior vena cava (Figs, la and l b ) .
The quadrate lobe and about half the
caudate lobe belong to the left lobe.5, 8’ 9
Although each lobe can be further subdi
vided into two segments, these do not have
the surgical importance of their pulmonary
counterparts. Lobar and segmental divi
sions are determined by the branching of
the portal structures which run together
down to their smallest ramifications and do
not anastamose® (Fig. 2 ).
In contrast, the venous drainage is very
irregular. Basically there are three veins:
left, middle and right. The left drains the
lateral segment o f the left lobe; the middle,
which runs along the line of division o f the
two lobes, drains the left medial segment
RiaKL

Middle Hepatic V.

R ig h t P o r t a l stru .c tu .re s

PORTAL STRUCTURES

Fig. 2.—An outline of the portal distribution
which determines lobar and segmental divisions of
the liver. The more frequent type of venous drain
age is also shown. (After Goldsmith and W o o d burne.®)
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and part of the right anterior segment; the
right drains the remainder (Fig. 2 ). The
middle hepatic vein is subject to the most
variation. Usually it joins the left before
draining into the inferior vena cava. Alter
natively, it may enter the vena cava sep
arately or join the right hepatic vein. Again
it may drain a much larger portion of the
liver at the expense of the right or left
vein. This variability combined with the
interlobar location of the vein adds to the
hazards of hepatic lobectomy. The three
main channels are supplemented by 12 to
15 smaller veins entering the inferior vena
cava below the major veins.7
The basic principles of hepatic lobec
tomy are: (i) to obtain good exposure; (ii)
to dissect the porta hepatis to find a lobar
division of the portal structures which will
allow ligation and resection without jeop
ardizing the viability of the remaining
lobe; (iii) to mobilize the liver before be
ginning the resection, and ( iv ) to maintain
good hemostasis throughout.
There are several acceptable incisions
but the usual right paramedian can be ex
tended successfully for either right or left
lobectomy. The common bile duct and
hepatic artery are identified and exposed.
The cystic duct and artery are divided to
expose the portal vein. The anatomy of the
three portal structures is examined and, if
there is a normal bifurcation of each, one
can proceed. Most abnormalities involve
the hepatic artery which may have supple
mentary branches or divide within liver
substance. Some intrahepatic dissection is
often required to demonstrate the conflu
ence of the hepatic ducts.
If a left lobectomy is to be carried out,
the left portal structures are ligated and
divided. The left triangular ligament, the
falciform ligament and the lesser omentum
are divided, leaving a mobilized left lobe.13
If a right lobectomy is to be carried out,
the abdominal incision is extended to the
thorax and the right diaphragm incised to
the inferior vena cava, the right triangular
and coronary ligaments divided and the
right lobe mobilized.14
Ligation of the portal vein and hepatic
artery clearly marks a dividing line between
the lobes. Glisson’s capsule is divided with
a scalpel. Actual division of liver tissue is
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done bluntly, just within the area of
ischemia; it may be done with a scalpel
handle14 or by finger dissection.0 With
either, any vessels or bile ducts crossing
the line of dissection are apparent and are
ligated. Other bleeding or bile discharge
can be controlled with stick ligatures.
Cautery is unsuitable and the use of large
mattress sutures through the full thickness
of the liver2 is to be condemned as a hemo
static measure. When dissection approaches
the inferior vena cava, the venous drainage
channels can be identified, ligated and
divided with safety.
If a wedge resection is indicated, the
technique is similar. Mobilization need not
be as complete and the dissection of the
porta hepatis is not necessary. The location
of the bile ducts may be demonstrated by
insertion of a probe in the hepatic ducts
(a technique which was successfully used
in our Case 2). Division of the liver sub
stance is carried out by the same technique
as that used in lobectomy. An aid to hemo
stasis is the compression of the portal struc
tures. This may be done for periods of up
to 15 minutes without endangering the via
bility of the liver.2
After lobectomy or wedge resection, the
raw liver may advantageously be covered
with a Gelfoam pack or omentum. The
dead space remaining is drained and the
wound closed in the normal manner.
Most frequent complications of the pro
cedure are: (i) subphrenic abscess; (ii)
pneumonia or atelectasis; (iii) wound in
fection, and (iv) fluid and electrolyte diffi
culties.
Survival with as little as 20% of liver has
been documented,3 so the resections that
we propose are compatible with life.
C a se R ep o r ts
C ase 1.—A 36-year-old housewife was in

reasonable health until mid-December 1959
when she had vague epigastric discomfort for
several days. This was accompanied by an
occasional cramp, nausea and anorexia. Slight
fatty food intolerance had been noted
since October 1959. There was no history of
hepatitis or jaundice and the remainder of
gastrointestinal function was normal. There
had been no weight loss. Just before examina
tion she had noted an epigastric mass.
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Fig. 3.—The surgical specimen from Case 1 with the specimen transected. This shows
the localization of the tumour.

Physical examination was normal except for
the presence of a palpable left lobe of liver
two or three fingerbreadths below the xiphisternum. Cholangiography showed a large
number of varying sized pigment stones. Liver
function tests were normal.
The left hepatic enlargement remained un
explained until late January 1960 when lapar
otomy was performed. Cholelithiasis was con
firmed and a 7-10 cm. mass was found in the
left lobe of the liver (Fig. 3 ). There was also
a 1 cm. satellite lesion, which was biopsied
and diagnosed as a primary hepatoma. A left
hepatic lobectomy was carried out. The final
pathological diagnosis was considered to be a
primary liver carcinoma of bile duct origin.
Postoperatively the patient developed right
and left subphrenic abscesses requiring drain
age, but she made a good recovery. In the
summer of 1960 she developed a chronic
cough and some lethargy. She was hospital
ized in August for right middle lobe obstruc
tive pneumonitis for which no explanation was
found. Since treatment for this she has been
well. When last seen in January 1961, she was
well and living an active life. Liver function
tests and hematological studies at that time
were normal.
This case is the ideal: a young woman
with an isolated lobar lesion who, aside
from gallbladder disease, was well. Chances
o f cure for this patient are good.

C a se 2.—A 32-year-old Italian labourer pre
sented himself to his doctor late in January
1960 with a sudden onset of jaundice, anor
exia, nausea, pale stools and dark urine. The
patient also noted an epigastric mass. He was
admitted to the Vancouver General Hospital on
February 14.
His past history showed malaria at 18 years,
and jaundice, presumably a moderately severe
bout of hepatitis, at the age of 22.
Examination at the time of admission showed
a large right upper quadrant mass which was
moderately firm and moved with respiration.
Hemoglobin was 16.6 g. %; white blood cells,
9900/c.mm.; prothrombin time, 94%; total bili
rubin, 3.5 mg. % (direct bilirubin, 1.8 mg. % ) ;
alkaline phosphatase, 89 King-Armstrong units;
serum proteins (albumin/globulin), 4 .6 /3 .0
g. %; thymol turbidity, 1 unit; and thymol
flocculation, 0.
A laparotomy was performed on February
17 and showed a non-calculous gallbladder.
The gallbladder bed was involved in a “ large”
tumour. Biopsy disclosed that this was a prim
ary liver carcinoma of the liver cell type.
Postoperatively there was little change in
the patient’s general condition and laboratory
tests. He was returned to the operating room
on March 15 and exploration established re
sectability, although the mass was huge and
crossed the interlobar line. The left lobe was
markedly scarred and atrophic. A massive
wedge resection was carried out (730 g. of
tissue was removed), safeguarding the right
hepatic duct with an intraductal probe. The
operation was complicated by cardiac arrest,
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Fig. 4.—The postmortem specimen in Case 2
demonstrating the area of necrosis caused by liga
tion of the right hepatic artery.
which was successfully treated by massage.
The excised liver contained three distinct ma
lignant nodules, two of which were noted at
operation, and in fact most of the excised
tissue contained the tumour.
Postoperatively the patient did poorly. His
urinary output decreased to only 100 c.c. on
the second postoperative day. He recovered
somewhat, producing 735 c.c. on the fifth day,
but on the seventh day the non-protein nitro
gen was 236 mg. % and he developed increas
ing hypotension and abdominal distension. Bile
production was 250 c.c. on the first postopera
tive day; it decreased to 100 c.c. on the third
day and to 2 c.c. on the fifth. He died on the
eighth postoperative day.
Postmortem examination revealed inadver
tent ligation of the right hepatic artery with
necrosis of the right lobe of the liver (Fig. 4 ) .
There was an obturating antemortem throm
bus in the portal vein. Old postnecrotic cir
rhosis was marked. No residual tumour was
noted.
This is th e more frequently encountered
patient, i.e. one w ith cirrhosis, although he
had sufficient normal liver substance to
allow resection. T h e facts that th e tumour
crossed th e lobar division and th at the le ft
lateral segm ent of th e liver was small dic
tated w ed g e resection. W hile this tumour
was re sectab le by our current standards,
th e p atien t died because of the combined
effects o f ligation of the right hepatic ar
tery and antem ortem thrombosis of the
p ortal vein. His case illustrates th e border
lin e group w here resection, even in the
p resen ce o f a m ildly cirrhotic liver, m ay
cu re th e carcinom a.
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C a s e 3.—A 35-year-old woman was admitted
to hospital in August 1960 because of a recent
episode of epigastric pain with radiation to
the right hypochondrium. There was associ
ated nausea and vomiting. The patient had
had years of “stomach trouble” but no ab
normality had previously been found. Other
wise functional inquiry was negative.
Physical examination showed a dehydrated,
flushed lady. Abdominal examination revealed
marked epigastric tenderness and a slightly
tender right upper quadrant mass which was
considered to be gallbladder. There was an
appendectomy scar. Examination was other
wise normal.
Laboratory examinations: hemoglobin, 11.3
g. % ; white blood cells, 10,500 c.mm., with a
normal differential count; alkaline phosphatase,
56 King-Armstrong units; total bilirubin, 2.58
mg. % .
The patient developed increasing jaundice
and the bilirubin was 10.3 mg. % on her
eighth hospital day. A flat plate of her abdo
men showed depression of the right hepatic
flexure and elevation of the dome of the right
diaphragm.
Exploratory laparotomy on the eleventh hos
pital day revealed a 10 x 8 x 6 cm. mass in
the right lobe of the liver extending close to
the left lobe. Gallbladder and common bile
duct were normal and no para-aortic or com
mon duct adenopathy was present. A T-tube
was placed in the common bile duct; cholangiogram showed patent hepatic ducts, but the
common bile duct was displaced markedly to
the left. Biopsies from the tumour showed
primary liver carcinoma.
T he patient was transferred to the Memorial
Hospital in New York for definitive treatment.
Reoperation showed the left hepatic duct to
be occluded with tumour and no resection to
be feasible. Biopsy was repeated and radon
seeds implanted.
The patient is still alive, but her condition
is deteriorating.

T his patient illustrates frequently encoun
tered symptoms and signs. H er upper a b 
dom inal symptoms w ere not specific for
h ep atic carcinom a but, when com bined
w ith th e right upper quadrant mass, the
elevated right diaphragm and th e abnor
m al liver function tests, suggest th e possi
bility. B oth definitive diagnosis and inoper
ability could not have been determ ined
w ithout laparotomy. Although th e lesion
was large, had it been located in one lobe,
it m ight have been resectable.
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C onclusions
While primary liver carcinoma is not a
common disease, its presence must always
be suspected in patients with abdominal
complaints and especially in those with an
epigastric mass. While only a small propor
tion of cases are candidates for surgery,
these should be recognized. Resection of
the involved lobe is ideal, but in some
cases wedge resection is the only possible
treatment.

Sum m ary
The incidence, etiology, pathology and
clinical picture of primary liver carcinoma
have been outlined. Pertinent anatomical
and surgical considerations have been re
viewed. Case histories of three patients
have been presented: one who underwent
successful left hepatolobectomy; one in
whom an extensive resection was initially
considered successful but who died eight
days postoperatively, and one in whom
surgical excision of a primary tumour was
not possible because of the area of involved
liver.
The authors wish to thank Drs. J. G. Wilson and
C. J. Coady of New Westminster, B.C., and T. R.
Miller of New York for information about their
patients; Dr. H. A. Edmondson for examining the
pathological material; Mr. Victor Doray for draw
ing Fig. 2, and Miss Kay Hoskins for the photo
graphs.
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R esume
Le cancer primitif du foie est une affection
relativement rare en Europe et en Amerique du
Nord. Au Canada ce cancer ne compte que pour
0.8% de tous les cas de cancer.
En ce qui concerne l’etiologie, la cirrhose hepatique ainsi que les infections ou infestations
parasitiques que l’on rencontre en Asie et en
Afrique, sont des causes predisposantes certaines.
Les hommes sont plus souvent atteints que les
femmes.
L ’anatomie pathologique permet de classifier
ces cancers en trois types: parenchymateux, biliaire
ou mixte. La tumeur d’origine parenchymateuse
(hepatome) est de loin la forme la plus frequente.
Les symptomes sont vagues: douleurs dans l’hypochondre droit, nausees, vomissements, possibilite
de palper une masse dans la region hepatique.
L ’ascite est frequente, et contrairement a ce que
Ton pourrait croire, la jaunisse beaucoup plus rare.
Les auteurs presentent ici trois histoires de cas,
deux femmes et un homme, tous ages d’environ 35
ans. L e premier cas est celui (Tune femme avec
lesion isolee du lobe gauche: une lobectomie
gauche fut effectuee avec succes. Dans le
deuxieme cas il y avait trois tumeurs distinctes
associees a un etat cirrhotique. Le troisieme cas
etait franchement inoperable.
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VAGOTOMY AND GASTROENTEROSTOMY IN THE SURGICAL
TREATM ENT OF DUODENAL ULCER
DUNCAN L. KIPPEN, M.D. and KENNETH R. TRUEMAN, M.D.,* Winnipeg, Man.

Surgical treatment may becom e necessary
in the management of patients with duo
denal ulcer when their disease fails to re
spond to conservative measures. Although
good results may be expected in the ma
jority of cases with any one of several
procedures, some patients fail to benefit
no matter what type of operation is per
formed. The continuing search for a better
operation reflects the desire to reduce still
further the number of instances in which
poor results are obtained. Initial claims for
most surgical procedures recommended
for duodenal ulcer in the past 30 years
have had to be modified after longer peri
ods of observation, and more attention has
had to be paid to the comfort and nutrition
of the patient as well as to the frequency
of ulcer recurrence. Vagotomy as proposed
by Dragstedt1 has won increasing accept
ance during the past two decades especial
ly when combined with a drainage pro
cedure, although the particular type of
operation is still a matter for individual
preference. Many surgeons interested in
gastric resection as the operation of choice
are performing a less radical form of this
procedure and combining it with vagot
omy.2 This report concerns our experience
with duodenal ulcer patients subjected to
subdiaphragmatic vagotomy combined with
posterior gastroenterostomy.
M aterial

and

M ethod

During the period May 1946 to Decem
ber 1957, approximately 20% of all the
duodenal ulcer patients seen at the Winni
peg Clinic and thought to require opera
tion were subjected to vagotomy and gas
troenterostomy. There was no conscious
selection of this group of patients with
reference to symptoms, length of history or
any other consideration.
They were all private patients. The ma
jority were under the care of one or both
authors, including many who were re
ferred directly to us for consideration of
“ Winnipeg Clinic, St. Mary’s & Vaughan, Winni
peg, Manitoba.

surgery. In general, we advised operation
for those patients whose disease could not
be controlled on medical treatment, and
this represented about 22% of the total
number seen.3 The 146 patients who form
the basis of this report were those operated
upon before December 1957, thus provid
ing a 3-to-15-year follow-up, with an aver
age of 8.2 years. At the time of this survey
in 1960 all but six of these patients were
accounted for by interview, questionnaire,
reports from their local physician or were
known to be deceased.
C linical F eatures

The sex distribution of 116 males and 30
females represents a male-to-female ratio
of almost 4:1. The onset of symptoms
occurred in all decades but, as shown in
TABLE I.— A g e

a t O nset of D uodenal U lcer
S y m p t o m s a n d a t O p e r a t io n

Number of patients
Onset of
symptoms Operation

Age
........
........
........
........
........
........
........
........
........

7
18
34
27
28
13
6
1
12

—
1
11
28
42
42
16
6
—

Total cases......................

146

146

0 - 9 years................
1 0 -1 9
“ ...............
20 - 29
“ ................
30 - 39
“ ................
40 - 49
“ ................
50 - 59
“ ................
60 - 69
“ ................
70 plus
“ ................
Not known..................

Table I, began mainly in the second to the
fifth, while the patients came to operation
mainly in the fourth to the sixth decades.
The duration of symptoms exceeded five
TABLE II.— C l i n i c a l F e a t u r e s
U lcer

of D uodenal
P a t i e n t s U n d e r g o in g V a g o t o m y a n d
G astroen terostom y

Symptoms and complications

Number of
patients

%

Hemorrhage
(single or repeated)..........
Pyloric obstruction..............
Perforation............................
Ulcer pain.............................
Vomiting...............................

42
23
20
129
67

30
16
14
88
46
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years in 80% and 15 years in 44% of the
series. About 50% of this group of ulcer
patients had a course complicated by single
or repeated bouts of hemorrhage, perfora
tion or pyloric obstruction. In the remain
der, persistent pain or vomiting were the
predominant symptoms leading to a de
cision for operation (Table II). It was not
uncommon for a patient to experience more
than one complication.
R esults

The cases have been graded as excellent,
good, fair and poor. An excellent result
refers to the patient who enjoys full diet,
has no digestive complaints and has re
gained or retained normal weight and
strength. A good result includes patients
with occasional or minor dyspepsia or
diarrhea, but otherwise an excellent result.
TABLE

III.— R e s u l t s

enterostom y fo r

of V agotom y and G astro
D u o d e n a l U l c e r (146 C a s e s *)

— 1960
Year of
surgery

Excellent

1946 ...............
1947 .............
1948 ...............
1949 ...............
1950 .............
1951 .............
1952 ...............
1953 .............
1954 .............
1955 .............
1956 .............
1957 .............

2
8
5
8
7
13
8
5
3
3
10
10

Good

Fair

Poor

—
1
1
5
—
5
3
2
2
—
3
2

—
—
2
1
1
2
2
—
1
—
1
2

1
1
2
2
—
1
2
1
1
1
—

Total........

82
24
12
12
(63%)
(19%)
(9%)
(9%)
*Two patients could not be traced, 14 died during
period of survey (see Table IV).

A fair result is one with no evidence of
recurrent ulcer but because of persistent
dyspepsia or diarrhea cannot be classed as
a good result. Included in the poor cate
gory are all patients with suspected or
proved ulcer recurrence or hemorrhage,
severe malnutrition or weakness; patients
who require reoperation for retention, dys
pepsia or pain, and postoperative deaths.
The results according to these criteria as
judged from the most recent information on
each patient are indicated in Table III.
This was based on the status in 1960 for
all the living patients, except two classed as
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T A B L E I V .— R e s u l t s of V a g o t o m y a n d G a s t r o 
en terostom y
in
P a t ie n t s D e c e a s e d D u r i n g
P e r i o d o f S t u d y (1 4 C a s e s )

Cause of death

Years of
follow-up

Malignancy (6)
Cancer breast..............
3
Cancer prostate..........
7
Cancer bronchus........
2
Brain tumour..............
10
Leukemia.....................
8
Primary unknown , .
7
Myocardial infarction (4). Average 6
Nephritis (1).....................
3
Pneumonia (2 ).................. Average 8
Unknown (1 )....................
10

Result
(until final
illness)
Excellent
U

“
Good
Excellent
Good
Excellent
Good
Good
Unknown

excellent who were followed-up for only
three and five years respectively, and one
classed as good and one as fair followed-up
for one year each after operation. W e were
unable to trace two patients at all, although
one is known to have died of unknown
cause at 76 years of age.
In all but one of the deceased patients,
information as to the result o f operation
(T able IV ) was available until their final
illness. Thus, considering the results in
those living to 1960 and the deceased to the
time of death, satisfactory ( excellent and
good cases) results have been obtained in
82% of the series. Of the remaining 23
cases, 13 are considered poor.
The poor results are considered individ
ually under the following categories:
1. Recurrent peptic ulceration (5 cases).
—Jejunal ulcers were noted in two cases,
four and six years postoperatively. One
patient underwent gastric resection; the
other continues to have symptoms despite
medical treatment. Two large gastric ulcers
appeared eight years postoperatively in one
patient in whom some gastric retention
was evident radiologically. He under
went gastric resection. Persistent duo
denal ulceration was the operative diag
nosis in one patient when a resection
was performed elsewhere because of
hemorrhage and pain four years postoper
atively. pyloric ulcer was suspected on
radiographic examination in one patient 10
years postoperatively but the lesion dis
appeared in a few weeks on medical ther
apy; this patient was well three years later.
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Thus of the five cases considered to have
recurrent ulcer, only three underwent a
second operation.
2. Recurrent hem orrhage (3 cases).—Re
peated gastrointestinal hemorrhage was the
main indication for operation in these three
patients and it continued to occur postoperatively. One patient had bleeding from
the gastrointestinal tract only once; this
was six months after operation. She has
been followed-up for five years since then
without a further episode. She is classed as
a poor result in addition because of severe
dumping symptoms and malnutrition. An
other patient bled on three occasions in
the year after operation but has had no
further episodes in the following seven
years. The third patient continued with
episodes of bleeding for four years but has
been free of hemorrhage for the remain
ing five years. None underwent reoperation
and all had radiographic studies which
were negative for recurrent ulcer.
3. Im m ed iate postoperative gastric stasis
(2 cases).—Two patients required reopera
tion at four weeks because of gastric reten
tion; in one case no cause could be found;
in the other a granulomatous mass was re
sponsible. In both of these patients a gas
tric resection was performed. These opera
tions were carried out in 1949 and 1950.
Postoperative gastric stasis has been of
minor concern and has been managed with
out resort to operation since 1950.
4. Persistent symptoms (2 cases).—Two
patients had gastric resections one year
postoperatively, one for persistent dys
pepsia and the other for gastric retention.
No ulcer was found at operation and
neither patient has been free from symp
toms since the second procedure.
5. Postoperative deaths (1 case).—In
1948 one patient died of pulmonary atelec
tasis and pneumonia 10 days postopera
tively. Because of incorrect filing of his
records, this patient was overlooked in a
previous review on this subject.4
The cases classed as fair were considered
in two main categories:
1. Persistence o f dyspepsia (5 cases).—
In three of these patients the symptoms
were those of hyperirritability of the gas
trointestinal tract which had been present
before operation and were unrelieved by
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surgical treatment of the ulcer. In two pa
tients major psychosomatic factors were
evident; both were alcoholic and one also
required electroshock treatment for depres
sion. All have since had radiographic ex
aminations of the gastrointestinal tract
which were “negative for ulcer”.
2. D yspepsia considered a result of op 
eration (5 cases).—These patients were all
pleased with the results of their operations
because they were free from ulcer pain and
complications. However, two have mild
dumping symptoms and diarrhea; the
others complain of bloating and inability
to eat a full meal. One patient developed a
hiatus hernia during the year after opera
tion; it has since required surgical repair.
He continues to have some dyspepsia,
which is considered to be due to gastro
esophageal reflux.

N utritional Status
After vagotomy and gastroenterostomy,
our patients maintained body weight as
indicated in Table V. Actually in only six
cases, or approximately 5 % , did weight loss
occur in excess of 10% of body weight and
this was considered to be the result of gas
tric surgery. In contrast about 30% gained
more than 10% of their former body
weight and the remaining 65% remained
about the same as preoperatively.
TA BLE V . — N u t r it io n a l S t a t u s a f t e r V agotom y
and

G a s t r o e n t e r o s t o m y f o r D u od en al U l c e r
(146 C a s e s )

Comparison of weight before surgery and in 1960
No
Gain
Loss
Category
change > 10% > 10%
Number of patients
29
7*
79
Excellent and good. . . .
10
3
12
Fair and poor.................
6
Insufficient information.
T h ree of these patients had another probable
cause for weight loss, i.e., diabetes mellitus, senility,
and deliberate weight reduction for obesity.

Diarrhea was reported by 33 patients;
in 14 it disappeared after a few months.
Nineteen patients continued to have occa
sional loose bowel movements, but in only
seven was this severe or frequent enough
to be considered a problem.
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In the future fair results will still be
Our experience with vagotomy and gas obtained in some cases because of the indi
troenterostomy in the surgical treatment of vidual patient’s failure to adjust to the
duodenal ulcer now covers a period of effects of the operation. W e must point out
almost 15 years and warrants a further that our experience with such patients in
review of our results. Apparent cure of pep dicates that they are still pleased with the
tic ulceration in 95% of cases with a 3-to- net result. This is not the case with those
15-year follow-up ( average 8.2 years) com  patients who are considered to have a fair
pares favourably with that reported by result because o f the persistence o f preop
Burge and Clark.5 Unfortunately we do erative complaints that were unrelieved by
not have a sufficient number of studies of the removal of the duodenal ulcer. The
insulin-stimulated gastric secretion in our awareness of important emotional and
patients to state whether incomplete nerve psychological problems should help in the
section is an important factor in the recur recognition of this difficult type of patient,
rent ulcer cases. Using similar criteria, and in these cases operation should be
Kiefer6 reports 16.9% recurrence of ulcer avoided.
or hemorrhage 10 years after gastric re
section for duodenal ulcer. In our series,
C onclusions
gastric ulcer recurrence was not related
A series of 146 cases of duodenal ulcer
to clinical gastric stasis, though radiologtreated surgically have been reviewed three
ically this was present. The amount of
to 15 years ( average 8.2 years) after oper
gastric retention in these patients was of a ation.
minor degree and no more than has been
Vagotomy and gastroenterostomy have
noted in many of our patients without gas provided apparently adequate cure o f pep
tric ulcer. Three of our 12 poor cases were tic ulceration in 95% of cases. This opera
so classified because of prolonged gastric tion is not indicated in cases of active or
retention which led to reoperation. Al recent hemorrhage. A low operative mor
though one of these patients had a tality and the rarity of postoperative nu
granulomatous mass which was causing tritional problems make this a desirable
type of operation for duodenal ulcer.
obstruction to the efferent loop of the gas
troenterostomy, the other two had no appar
R eferences
ent lesion to account for this. Since 1950
1. D ragstedt , L. R .: Gastric va g otom y in the
reoperation for gastric stasis has not been
treatment o f peptic ulcer, Postgrad. M ed.,
necessary, possibly because of the meticu
10: 482, 1951.
lous attention paid to adequate gastric
2. Sc o t t , H. W., Jr . et al.: Results of vagotomy
and antral resection in the surgical treat
suction in the postoperative period, when
ment o f duodenal ulcer, Gastroenterology,
gastric atony is so marked. This has been
3 9 : 590, 1960.
3. K ip p e n , D. L.: A survey o f d u oden a l u lcer
facilitated by introducing the suction tube
(72 4 cases), Canad. Med. Ass. /., 8 1 : 91,
through a gastrostomy rather than relying
1959.
on nasogastric intubation. By this means,
4. T r u e m a n , K. R. a n d K ippen , D. L .: Vagotom y
and gastroenterostomy in surgical treatment
when prolonged suction is required, the
o f duodenal ulcer, Canad. Med. Ass.
75:
patient is spared the constant irritation of
547, 1956.
5. B urge , H. and C lark , P .: Ten-year results
an indwelling nasal catheter.
o f vagotomy in chronic duodenal ulcer,
Because recurrent hemorrhage accounted
Gastroenterology, 39 : 572, 1960.
for three of the poor results, we feel that
6. K ie f e r , E. D .: L ife with a subtotal gastrec
tomy, Gastroenterology, 3 7 : 434, 1959.
a patient with active or recent hemorrhage
should not be selected for vagotomy and
gastroenterostomy. Since 1959, patients of
R esume
this type have undergone an operation
Ceci est une revue d’ensemble de 146 cas
which also permits direct control of the d’ulceres duodenaux traites entre 1946 et 1957.
Tous furent operes par gastroenterostomie associee
bleeding site.
a la vagotomie.
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La distribution des sexes etait de quatre
hommes pour une femme. Les premiers symptomes
avaient apparus plus de cinq ans avant l’operation
dans 80% des cas, et de 15 ans dans 44%. La
moitie d’entre eux avaient deja eu des episodes
de complications, hemorragie ou perforation. Le
symptome dominant fut toujours la douleur et
c’est sa persistance qui amena l’intervention.
Les resultats ont ete classes en quatre groupes:
excellent, bon, moyen et mauvais. Excellent designe les cas ou le malade a repris un poids
normal, jouissant d’une absence totale de symp
tomes. Bon s’en differencie seulement par l’existence d’une legere dyspepsie. Un resultat moyen
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est celui ou il n’y a aucun signe de recidive
ulcereuse, mais oil l’importance de la dyspepsie
ou de la diarrhee est trop forte. Les mauvais re
sultats sont ceux ou existe une forte suspicion de
recidive et un mauvais etat general. Ce dernier
groupe est decri't plus en detail et comporte:
cinq cas de recidive ulcereuse, trois cas d’hemorragie a repetition, deux cas d’atonie gastrique,
deux cas avec persistance des symptomes, et enfin
un cas de mort post-operatoire par suite de com
plications pulmonaires.
L ’ensemble est donne sous forme de tableaux.
II y eut 63% de resultats excel'lents, 19% de bons,
9% de moyens et 9% de mauvais.

77 AORTIC ANEURYSMS AT WESTMINSTER HOSPITAL NOTED
DURING AUTOPSY 1949-1959 INCLUSIVE0
S. E. CARROLL, B.A., M.D., F .R .C .S.[C ]f and JOHN C. COLES, B.A., M.D.,
F.R.C.S.[C],$ London, Ont.
T h is s t u d y is presented as a retrospective
inquiry into the problem of aortic aneur
ysms at this hospital during the 11 years
from 1949 to 1959 inclusive. The results
of autopsy findings, together with a review
of the clinical records, are included.
These patients were drawn from a popu
lation of ageing men with a large propor
tion of psychiatric patients. The conclu
sions from this study may not be valid for
a representative cross-section of the Cana
dian populace.
An aneurysm has been defined as a local
ized dilatation of an artery. It is difficult
to specify when a bulge becomes an aneur
ysm; consequently, interpretation of this
definition has undoubtedly varied with the
prosector. The records of 77 patients in
whom aneurysms were found at necropsy
have been examined. Approximately twothirds of these patients were asymptomatic
during life and the lesions were incidental
findings at autopsy. Among the patients
who had symptoms, the aneurysm was

“ Presented at the Clinical Medical Staff Meeting,
D .V.A., Westminster Hospital, London, Ont., May
9, 1961.
tSurgeon, Cardiovascular Unit, London, Ont.
Formerly Resident in Surgery, Westminster Hos
pital, Department of Veterans Affairs.
±Head of Division of Cardiac Surgery, University
of Western Ontario, London, Ont.

usually the cause of death. In 30 cases the
duration of life from diagnosis until death
could be determined and these have been
analyzed to indicate the natural history of
aortic aneurysms.
TAB LE I.— T h e S it e s

o f A o r t ic A n e u r y s m a t
W e s t m in s t e r H o s p it a l

Thoracic A orta..............................................
23
Ascending portion............................................
A rch....................................................................
Descending portion..........................................
Diffuse................................................................
Abdominal Aorta........................................... 52
Extending above renal arteries.....................
Below the renal arteries..................................
Combined aortic and iliac..............................
Not specified.....................................................
Thoracoabdominal.........................................
2

9
4
5
5
2
40
6
4

Table I indicates the anatomical distribu
tion of aneurysms of the aorta found at
this hospital; approximately one-third were
thoracic and two-thirds abdominal. The
thoracic group included six luetic, six
dissecting and 11 atherosclerotic aneur
ysms. The abdominal aneurysms were all
atherosclerotic, while the two thoraco
abdominal were of the dissecting type.
The thoracic aneurysms produced symp
toms more frequently (11 of 23) than the
abdominal aneurysms (11 of 52). The dif
ference is apparently due to the six dissect
ing aneurysms among those in the thoracic
aorta, all of which produced symptoms.
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Fig. 1.—Double-barrelled aorta at postmortem. The internal lumen is outlined by the
edges of the intima. The larger external lumen is partially filled with clot and extends to
the edge of the specimen.

The two thoracoabdominal aneurysms
* extended from the distal arch to the bifur
cation of the aorta. One was chronic
(double-barrelled aorta); the patient died
of rheumatic heart disease after two years
(Fig. 1). The other was subacute, termin* ating with cardiac tamponade after two
months.
In this series, the prognosis was worse
when the thoracic aorta was involved,
L again influenced by the distribution of
dissecting aneurysms. This confirms the
* widely held opinion that thoracic aneur
ysms have an ominous prognosis.
The observation that only two of the
abdominal aneurysms encroached upon the
renal arteries lends support to the current
surgical view that renal involvement is un
usual in this group.
In the past, luetic aneurysms were the
t common type, Table II indicates the pre
ponderance of atherosclerotic aneurysms.
This change in incidence may be related
to more effective treatment of syphilis, to an
ageing population, and, perhaps, to great

er accuracy in diagnosis that has resulted
from recent surgical interest in this field.
Of the luetic group, only two died di
rectly from the aneurysm. However, three
others expired in congestive heart failure
due to associated syphilitic heart disease.
TABLE II. —E tiological C lassification
Luetic.............................................. 6
Dissecting....................................... 8
Atherosclerotic.............................. 63

The frequency of dissecting aneurysms
remains relatively constant at approximate
ly 10%, as in this group.16 The dissecting
aneurysms were symptomatically severe
and prognostically disastrous. Hyperten
sion was noted in three patients with this
lesion and cystic medionecrosis demon
strated in three others. Seven of these pa
tients died as a result of dissecting aneur
ysms; five deaths were due to cardiac
tamponade.
Almost all of the asymptomatic aneur
ysms were found in the atherosclerotic
group.
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T A B L E I I I .— M acroscopic C l a ss if ic a t io n
Saccular............................................
Fusiform...........................................
Multiple............................................

11
21
5

Pain

The 11 saccular aneurysms included four
which were thoracic and of these, two were
luetic. In many cases the exact shape of
the aneurysm was not specified. It is rea
sonable to surmise that most of these were
fusiform in type. For this reason, the true
incidence of saccular aneurysm is probably
not as great as this table might suggest.
T A B L E I V .— I n cid en c e

by

A ge G roups

10to 19 years...................................
20 to 29 “ ...................................
30 to 39 “ ...................................
40 to 49 “ ...................................
50 to 59 “ ...................................
60 to 69 “ ...................................
70 to 79 “ ...................................
80 to 89 “ ...................................
90 plus...........................................

1
0
0
0
7
29
30
9
1

Table IV demonstrates the expected dis
tribution with a peak in the seventh and
eighth decades. The one case in the second
decade was that of a 17-year-old airman
who died suddenly on the parade square
in spite of cardiac massage. Postmortem
examination at this hospital demonstrated a
dissecting aneurysm which had ruptured
into the pericardial sac. This boy did not
have Marfan’s syndrome but microscopic
examination revealed cystic medionecrosis.
Four of the eight aneurysms in patients
under the age of 60 years were of the
dissecting type.
Almost 90% of the patients who die in
this hospital come to postmortem examina
tion. The patient capacity has increased
and so has the number of deaths. More
aneurysms have been found and the increTABLE V.
.%

Y ear

1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
T otal. . . .

97
100
120
104
117
124
149
146
174
193
214

,

In c id e n c e o f
an eu rysm s
at
postm ortem

N o. o f
deaths
fr o m
an eurysm s

7

4
1
1
2
3
3
12
10
20
14

7.2
4 .0
0.8
0.9
1.7
2 .4
2 .0
8.2
5.7
10.4
6 .5

2
3
0
0
1
2
1
3
2
5
3

77

5 .0

22

N o. o f
an eurysm s
N o. of
'postmortems recorded

T A B L E V I.— P r e s e n t in g F e a t u r e s o f P a t ie n t s
w it h A o r t ic A n e u r y s m s

Acute.....................................................
Chronic.................................................
Sudden death...............................................
Surgical shock..............................................
Gastrointestinal symptoms.......................
Radiographic evidence only.....................
Incidental physical finding.......................
Not clinically evident...................................
T otal.................................................................

4
2
8
6
2
5
3
47
77

ment has been at a faster rate than that
simply due to the greater number of ne
cropsies. From this study, there is an ap
parent trend toward an increase in the
number of deaths from aneurysm, but this
in not conclusive (see Table V ).
The yearly incidence of luetic aneurysms
is of some interest. Two were recorded in
1949, two in 1950, another in 1952 and the
last in 1958. The tendency is for luetic
aneurysms to disappear. The incidence of
dissecting aneurysms has remained about
one per year.
Table VI demonstrates that 47 of these
aneurysms were only incidental findings at
postmortem examination. Many of these
aneurysms were small and all were unre
lated to the cause of death.
It is apparent from Table VI that most
of the patients with symptoms actually
demonstrated various manifestations of
rupture of their aneurysms. These have
been listed under the major presenting fea
ture which was usually that of sudden
collapse with shock and pain. The designa
tion of “sudden death” has been used to
include those patients who died suddenly
and in whom no symptoms were recorded.
TA BLE V II.— C a u s e s

of

D ea th

Patients with diagnosis established.....................
Ruptured aneurysm......................... 21
Inanition.............................................
1
Other disease.....................................
8
Patients with undetected aneurysms.................
Other disease..................................... 47

30

47

The patient who died from inanition did
not die of simple starvation; he had a
luetic aneurysm of the thoracic aorta
which was so extensive that it had eroded
the vertebral bodies and exposed the spinal
cord (Fig. 2 ). Including this example, 22
of the 30 known aneurysms eventually re-
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Fig. 2.—Erosion of thoracic vertebrae due to a
saccular aneurysm. Observe the extensive erosion
of three vertebral bodies in the thoracic region.
This is an example of bony erosion in thoracic
aneurysms which does not occur in abdominal
aneurysms. The arrow points to the exposed spinal
cord within the vertebral canal.

suited in the patient’s death. Since six of
the known aneurysms produced no subjec
tive findings, actually 22 of the 24 patients
with symptoms died from their aneurysms.
The eight patients with known aneur
ysms who died of unrelated causes in
cluded several interesting cases. One died
from perforation of a duodenal ulcer one
year after his aneurysm had been reinforced
with approximately 10 ft. of tantalum wire.
In retrospect it seems that his attending
physicians believed that the aneurysm was
leaking. Another patient, who had a luetic
aneurysm of the ascending aorta which was
diagnosed on radiographic examination,
died from congestive heart failure due to
associated aortic insufficiency. One pa
tient with a chronic dissecting aneurysm
of two years’ duration died from congestive
heart failure due to pre-existent rheumatic
aortic stenosis and insufficiency. A fourth
patient died of coronary insufficiency two

ifcil

Fig. 3.—A ruptured abdominal aneurysm at
postmortem. Note the extensive retroperitoneal
hematoma which is displacing the duodenum as
well as the small and large bowel.

months after an aortic graft had been in
serted as the emergency treatment for a
ruptured abdominal aneurysm. Another
patient, diagnosed by radiographic examin
ation two years previously, died of throm
bosis of the internal carotid artery.
In addition to these five, one of the
asymptomatic group had the diagnosis of
aneurysm made by palpation but died
subsequently of a reticulum cell sarcoma.
As accurately as can be determined from
the clinical records, all his symptoms were
due to the reticulum cell sarcoma. Two
patients with aneurysms discovered by
physical examination died from unrelated
causes.
By careful examination of the clinical
and postmortem records it was possible to
establish that an antemortem diagnosis of
aneurysm had been made in 30 cases. This
included all the symptomatic aneurysms,
five discovered by radiological methods and
three detected clinically.
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T A B L E V III.— D u ra tio n
D ea th

in

1 d ay........................ . .
2 to 7 days..............
8 to 30 days............ ..
2 to 6 months......... '
7 to 12 months. . . .
1 to 2 years.............
3 to 10 years...........

30 K

from
nown

D ia g n o s is
C a ses

u n t il

10 1
31

13

1 week

31
33] 1

9

1 year

51
3 11

8

over 1 year

Most of these patients presented with
rupture of the aneurysm and died within
one month of admission to hospital. Two
of these were dead upon arrival, the young
airman who died on parade and an oldei
man with a dissecting aneurysm who died
en route. Including these, almost half of
this group were dead within one week of
admission.
There were only three patients in this
group who were treated surgically. One
patient, discussed previously, died from
peritonitis one year after wiring of the an
eurysm. Another man survived rupture of
an abdominal aneurysm and then suc
cumbed two months later to coronary in
sufficiency. The third patient manifested
severe shock from rupture of his abdominal
aneurysm, had a cardiac arrest, and died.
The group of patients who survived
longer include the eight, described earlier
in this paper, who expired of unrelated
causes. Two aneurysms detected by radiographic examination later ruptured after
six years and two years respectively. These
observations are detailed in Table IX.
Table IX demonstrates the relatively
better prognosis in the aneurysms which
were diagnosed but which were asympto
matic. Two of these patients later died of
rupture. Therefore, it is not safe to assume
that the patient with an asymptomatic
aneurysm should not be treated.
Because the patients detailed in Table
IX are included among those listed in
Table V III, we may compare the two
tables. It is of interest to observe that two
patients who survived more than two years
from diagnosis had the diagnosis made
either by palpation or by radiographic ex
amination.

TA BLE
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IX .— D u r a t io n

D ia g n o sis

in

Duration

of
L i f e F o llo w in g
E ig h t A sym pto m a tic C a s e s

Cause o f death

Age at
death

Discovered by palpation: 3
14 months
Carcinoma of stomach. . .7 6 years
2 years
Congestive heart failure
(rheumatic)
83
4 “
Reticulum cell sarcoma
76 “
Detected radiologically: 5
6 years
Ruptured aneurysm............75 “
2 “
Congestive heart failure
(luetic).............................. 64 “
2 “
Congestive heart failure
(rheumatic)
60
1 year
Ruptured aneurysm
74 “
2 years
Thrombosis of internal
carotid artery
72 “
Mean duration............................................. 2Yi “

D iscu ssio n

The older surgical and pathological liter
ature indicates the thoracic portion of the
aorta as the common site of aneurysm, and
syphilis as the most frequent cause.1’ 4i 14
Within the past decade it has been re
ported repeatedly that atherosclerosis has
become the most common cause and the
abdominal aorta below the renal arteries
is now most often involved. Multiple de
fects are often found. Our figures conform
to the recent findings,7’ 14 as previously dis
cussed. Due credit must be given to the
monumental achievements of the Houston
group.5’ 8’ 9 As surgeons, we should antici
pate an increasing incidence of atheroscler
otic aneurysms and be aware of the varied
clinical manifestations.
Our observations suggest that most pa
tients with aortic aneurysms experience
their first symptom at the time of rupture,
and that the majority of patients in whom
this lesion has been recognized will die as
a result of the aneurysm, usually from rup
ture. DeBakey has now shown clearly that
excision of aortic aneurysms will prolong
life expectancy and this can be carried out
electively with a low mortality rate.7’ 10
With the reservation that patients dying
from concomitant diseases be excluded, we
feel that operation should be recommended
in most patients when the diagnosis has
been established. When symptoms are
present, the indications are clear-cut. The
asymptomatic aortic aneurysm is not an
urgent problem, yet two of eight patients
with this diagnosis died of rupture, with-
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out warning. Elective excision should be
advised for patients with symptomatic
aneurysms, provided they are otherwise
suitable. Individualization of cases is still
required.
Summary

Seventy-seven aortic aneurysms have
been recorded during 1538 autopsies at
Westminster Hospital from 1949 to 1959
inclusive. Forty-seven were incidental find
ings at necropsy. Twenty-four produced
symptoms. Six others were detected by
physical or radiological examination.
Twenty-three aneurysms were thoracic
and of these, approximately one-quarter
were luetic, one-quarter were dissecting
and one-half atherosclerotic. More thoracic
than abdominal aneurysms produced symp
toms and proved to be fatal, particularly
those of the dissecting type.
Two-thirds of the aneurysms were in
the abdominal aorta. All were atheroscler
otic and all, except two, were below the
renal arteries. There were two thoraco
abdominal dissecting aneurysms. Almost
all of the asymptomatic aneuiysms were
atherosclerotic.
The distribution, etiological classes and
gross type of these aneurysms conformed to
the recent figures. Fifty-nine cases ( 7 6 % )
were found in patients between 60 and
79 years of age.
The yearly incidence varied slightly.
There was an apparent tendency for the
incidence of atherosclerotic aneurysms to
increase and of luetic aneurysms to de
crease.
Unrelated causes were responsible for
death in all 47 undetected aneurysms and
in eight which had been diagnosed.
Twenty-two of the 24 patients with symp
toms due to aneurysm died from the dis
ease.
In 30 cases it was possible to determine
the duration of life from diagnosis until
death. Thirteen of these died within one
week, due to rupture. Another nine died
within one year from the time of diagnosis.
Two cases without symptoms lived three
or more years. From this evidence it is
concluded that the prognosis is poor fol
lowing the diagnosis of aortic aneurysm.
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Operation is recommended for all pa
tients with symptoms from aortic aneur
ysms,
circumstances
permitting.
The
asymptomatic aortic aneurysm should be
excised if the patient has a reasonable ex
pectation of life. Crimped synthetic prostheses are utilized for replacement. The
technique of operation will depend upon
the site.
The authors wish to thank Dr. J. C. Paterson,
Chief of Service, Pathology, Westminster Hospital,
London, Ont., for the material and facilities pro
vided.
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R esu m e

Dans une periode de 10 ans (1949-1959), il a
ete decouvert 77 cas d’anevrysmes aortiques parmi
1538 autopsies a l’Hopital de Westminster. Parmi
ceux-ci, 47 etaient insoupgonnes anterieurement, 24
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avaient provoque des symptomes et six avaient ete
deteetes radiologiquement.
Vingt-trois de ces anevrysmes etaient localises
dans le thorax, dont un quart d’origine luetique,
un quart dissequant et la demiere moitie d’ori
gine atherosclerotique. Ces anevrysmes thoraciques
provoquerent plus de symptomes que les cas abdominaux et furent plus frequemment la cause
de deces, particulierement ceux du type disse
quant.
Les localisations abdominales representaient les
deux tiers de l’ensemble. Tous etaient d’origine
atherosclerotique et, a l’exception de deux, tous
etaient situes en dessous des arteres renales. On
trouva egalement deux cas thoraco-abdominaux
du type dissequant. D ’une fagon generale, les cas
d’atherosclerose furent ceux qui provoquerent le
moins de symptomes.
La grande majorite des cas etait representee
par des patients ages de 60 a 79 ans. II semble
du point de vue etiologique, que la lues tende a
regresser alors que l’atherose augmente. Le pronostic est toujours sombre; dans les cas ou un
diagnostic clinique avait pu dtre pose, la survie
apres ce diagnostic fut tres courte.
L ’intervention chirurgicale est a recommander,
si les circonstances le permettent; la technique
variera selon la localisation. Les protheses synthetiques peuvent etre utilisees avec avantage pour
le remplacement d’une zone resequee.

A CLIN ICAL R EV IEW OF PRIMARY OVARIAN CARCINOMA0
MARGARET M. HUTTON, M.D., F.R .C .S.[C ],f Edm onton, Alta.
T h is p a p e r records the results of a clinical
review of the patients with primary ovarian
carcinoma in whom this diagnosis was
made at the University of Alberta Hospital
in the 10-year period commencing January
1, 1950, and ending December 31, 1959;
74 cases were initially reviewed. Twentysix patients were rejected on die grounds
that the original operation with subsequent
pathological diagnosis had been performed
elsewhere. These patients had been re
ferred to the hospital for further surgical
treatment or for radium therapy. In 48
patients the diagnosis was made in the Uni
versity of Alberta Hospital, and all tissue
“Presented at the Annual Meeting of the Royal
College of Physicians and Surgeons of Canada,
Ottawa, January 1961.
‘('Department of Obstetrics and Gynecology, Facul
ty of Medicine, University of Alberta.

specimens were examined by the pathol
ogists of the Provincial Laboratory in Ed
monton. The pathological diagnosis is out
lined in Table I.
T A BLE I . — P ath olog ical D ia g n o sis
P a t ie n t s

w it h P r im a r y
t h e U n iv e r s it y o f

Diagnosis

in 48
O va ria n C arcinom a
A l b e r t a H o spit a l

at

Patients

Cystadenocarcinoma...............................................
Serous................................................ 36
Pseudomucinous.............................
3
Solid............................................................................
Granulosa cell carcinoma......................................
Leiomyosarcoma......................................................
Malignant teratoma................................................
Undifferentiated type.............................................

39
3
3
1
1
1

The low incidence of pseudomucinous car
cinoma cannot be explained, but probably
is not significant in such a small series.
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T A B L E II.— N u m b e r of Y e a r s a f t e r M e n o p a u s e
B e f o r e D ia g n o s is of O v a r i a n C a r c i n o m a

Years after menopause

Patients

Less than 10............................................

8

1 1 - 2 0 ...................................................

8

21 or m ore................................................

8

C omplaints

4 No record of pregnancy

Fig' 1'—Forty-eight patients with primary ovar
ian carcinoma according to age incidence and
marital status.

A ge I ncidence

and

M arital Status

Fig. 1 illustrates the age incidence and
marital status of these patients.
The youngest patient was a single girl of
25 years of age. One-third of the oases
occurred in patients in the decade 40-49,
and practically an equal number of cases
occurred in each of the next three dec
ades. There were four patients over the age
of 80; the oldest was a lady of 85 years.
Forty-four women were married and four
were single; of the single women, one had
been pregnant once. O f the 44 married
patients, 35 had borne children; five had
never been pregnant and, in four instances,
there was no record on the charts con
cerning the obstetrical history. In the 35
parous patients, 25 had three or fewer
pregnancies and 10 had four or more preg
nancies.
M enopause

Thirty-six of the 48 patients were over
the age of 45. The menopause had
occurred in 24 of these women, three by
surgical means. There was no history re
corded concerning the menses in one pa
tient and the remaining 11 were still
menstruating. In one instance the diagnosis
of ovarian malignancy was made as early
as three years after the menopause and
Table II shows that in eight other patients
the diagnosis was made as late as 21 years
or more after the menopause.

In most cases each patient had two or
more complaints; no one symptom occurred
as the primary complaint in a significantly
large number o f patients. However, when
these complaints were listed, abdominal en
largement and/or distension or pressure
were stated as the primary complaint by
the majority of patients (28 cases). Next
in order of frequency was the complaint of
pain (24 patients), then constipation.
Weight loss, weakness and fatigue were
less frequently mentioned. Miscellaneous
complaints were urinary frequency, dysuria,
nausea, indigestion, loss of appetite,
dyspnea and cough. Abnormal vaginal
bleeding and/or irregular menstrual cycles
were not frequently cited.
Previous Surgery

Seventeen women had undergone pre
vious gynecological surgery and in most
instances the operation had been performed
elsewhere. This surgery has some bearing
on the treatment o f the subsequent ovarian
carcinoma and details of it are shown in
the first three sections of Table III.
In the first section of Table III, one of
the two patients who had had a total
abdominal hysterectomy with unilateral
salpingo-oopliorectomy was 40 years of age
at the time of operation, and the diagnosis
of ovarian malignancy was made when she
was 43 years of age. Of the two vaginal
hysterectomies, one patient had been op
erated upon elsewhere two years previously
and the other lady, who was 71 years of
age, had had a hysterectomy 14 months
before the diagnosis of primary ovarian
carcinoma was made; a dilatation and cur
ettage had been done at the time of the
major operation.
The four cases o f dilatation and curet
tage in patients with abnormal uterine
bleeding were all performed outside the
University of Alberta Hospital. The details
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TABLE

III. — P r e v io u s

w it h

S u r g e r y in P a t ie n t s
P r im a r y O v a r i a n C a r c in o m a

A . W ithin a five-year period before present diagnosis

Total hysterectomy with unilateral
oophorectom y........................................ 2
Vaginal hysterectomy...........................
2*
Dilatation and curettage for abnormal
bleeding.................................................. 4
Vaginal repair and perineorrhaphy.. . 1
T o ta l.............................................................

9

B. Ten-year period or longer

Vaginal hysterectomy (8 years before
at age 3 5 )............................................
1
Bilateral resection of ovaries for endo
metriosis (15 years before)............... 1
T o ta l................ ..........................................
C. Miscellaneous gynecological
years before

procedures

2

many

Suspension.................................................. 3
M yom ectom y.......................................... 1
Vaginal repair.........................................
1
Tubal ligation.........................................
1
T o ta l.............................................................

6

D. General surgical procedures

Cholecystectomy......................................
2
Appendectom y..........................................
1
Hemorrhoidectomy................................
1
T o ta l.............................................................

4

*Post-menopause.

of these cases are as follow s: (1 ) The first
patient, aged 64, had undergone a dilata
tion and curettage six months earlier. At
that time a pelvic mass was palpated. (2 )
The second patient, 47 years of age, had
undergone a dilatation and curettage two
months before the major operation. The
pathological diagnosis was adenocarcino
ma of the endometrium. The final diag
nosis was a serous cystadenocarcinoma. (3 )
The third patient was 72 years of age at
the time of the dilatation and curettage,
which was done the year before diagnosis.
(4 ) The last patient, aged 60, had under
gone a dilatation and curettage three years
previously. No report on the tissue secured
at the time of operation was available in
the last two cases.
In Section B of Table III, the second
patient had had a laparotomy 15 years
earlier, at which time a diagnosis of pelvic
endometriosis was made. Bilateral resection
of the ovaries was done at that time for
endometrioma.
In Section C of Table III, four of the
six patients had undergone abdominal
surgical procedures previously. Where the
operative notes were available, it appeared
that no evidence of ovarian pathology was
noted.
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The records indicated that several
women in this series had required, at one
time or another, abdominal surgical pro
cedures many years previously. These pro
cedures had no bearing on the present
diagnosis but are shown in the last section
of the table.
If Table III and these comments are con
sidered, two conclusions may be drawn.
Pelvic findings must be carefully recorded
at the time of operation and postopera
tive pelvic examinations should be carried
out at regular intervals. This is necessary
to ensure that pathological conditions are
recognized and treated promptly when they
occur at a later date in the pelvic organs
not removed at operation. The responsi
bility for arranging these visits rests ulti
mately with the patient, but the surgeon
must impress indelibly upon the mind of
the patient the importance of these regular
pelvic examinations.
Pbeoperative D iagnosis

The preoperative diagnosis was ovarian
carcinoma in 26 cases, ovarian cyst in 14
cases, a pelvic mass in four cases, and
leiomyomata in two cases. In two cases
the diagnosis was made at operation per
formed for another condition. In one of
these cases a pelvic mass, which had been
suspected before the operation, was found
during a cholecystectomy; it was ovarian
in origin and malignant. In the second
case the patient was undergoing an
emergency operation for acute appendicitis;
the preoperative diagnosis was correct, but
the co-existence and unsuspected ovarian
malignancy was discovered at that time.
C linical Stages

The operative notes in each case were
reviewed and the cases classified, using the
classification of Turner, ReMine and Dockerty.1 The clinical staging of the 48 pa
tients in our series is shown in Table IV.
Of the 28 patients who had stage IV
disease, all except one were over 40 years
of age; the majority of patients with stages
I, II and III of the disease were less than
50 years of age. The age distribution is
illustrated in Fig. 2.
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T A B L E IV .—T he C lassification of Cases b y C linical S tag es

Stage

Number
of
patients

Pathological diagnosis

I.

Carcinoma confined to the
ovary. The growth may be
solid or cystic, but it does not
contain excrescences or in
filtrated adhesions.
I I . Break-through of the ovarian
capsule, present in the form of
excrescences, infiltrated adhesions or ruptured capsule
(before or a t operation). This
stage also includes bilateral

Granulosa cell carcinoma 2
Serous
cystadenocarcinoma... 1
Serous
cystadeiwcarcinoma...
Pseudomucinous
cystadenocarcinoma.
Granulosa cell carcinoma
Leiomyosarcoma..............

9
1
1
1

evidence of any other pelvic
metastasis.
I I I . Pelvic dissemination with in- Serous
volvement of tubes, uterus,
cystadenocarcinoma... 5
other ovary, bladder, rectum,
rectosigmoid, or pelvic peri
toneum.
IV . Metastasis beyond the pelvis Teratom a. ............ ............ 1
to the liver, omentum, and the Undifferentiated.............. 1
upper portion of the abdomen. Pseudomucinous cyst
adenocarcinoma........... 2
Solid ovarian carcinoma. 3
Serous
cystadenocarcinoma. ..2 1

S u r g ic a l

T r ea tm en t,

T r ea tm en t

a n d

3

12

5

28

F u r th er

S u r v iv a l

The type and the extent of the surgical
procedure seemed to depend on the clin
ical stage, the age of the patient, and
whether a previous gynecological operation
had been performed. Gynecologists per
formed the operations in 41 cases, and
general surgeons in seven cases. Four of
the general surgeons requested gynecolog
ical consultation in the operating room.
After a careful review of the operative
notes on the 48 patients, they were classi
fied according to their clinical stages and
according to the information concerning
initial treatment, follow-up care and sur
vival time. This is shown in Table V.
There are no five-year survivals to date
in this series. Five patients are alive and
apparently free from disease, their average
survival time being approximately 31
months. Five patients were alive with
known metastases at the end of the survey
period.
In stage IV all the 28 patients are now
deceased except two. One of these patients
had a solid ovarian carcinoma; this was
treated early in December 1959, and she
was alive at the end of the survey period.
The other patient, with a serous cystadeno
carcinoma, had survived 47 months as of
December 31, 1959.
The details concerning the treatment of
the patients in this series, after classifica
tion into the four clinical stages, are out

Fig. 2 .—Classification
clinical stage.

of

cases

by

age and

lined in Table V. The cases in the first,
second and third stages are self-explanatory
and the extent of the surgical procedure
utilized on these patients appeared to de
pend upon the individual findings. The
case of the youngest patient in our series,
who had a large granulosa cell carcinoma
at the age of 25 years, was complicated by
lupus erythematosus and thrombocyto
penia. She was on cortisone therapy at the
time of the initial operation, which, after
consultation with the pathologist and an
other gynecologist in the operating room,
was limited to unilateral oophorectomy.
Her initial recovery was good, but in spite
of cobalt therapy, radium and intraperitoneal radioactive gold, she went steadily
downhill and died within six months.
The following is a review of these 28
patients with stage IV disease according
to the surgical treatment employed.
(a ) Paracentesis.—This was the sole pro
cedure used in four patients, one patient
with a teratoma and three patients with
serous cystadenocarcinoma. Two of these
patients were given radiation therapy. The
patient with the teratoma survived three
weeks; and the other patient survived two
and one-half months. Two patients were
given intraperitoneal radioactive gold. The
first of these patients was 71 years of age
and she had undergone a vaginal hyster
ectomy one year earlier. She survived five
months. The last patient, who was 60 years
of age, survived six months.
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T A B L E V .— T

Stage
I.

II.

he

I n it ia l T

reatm ent,

F o l l o w -U p C a r e a n d S u r v iv a l T
O v a r ia n C a r c in o m a

IV.

48 P a t i e n t s

w it h

Initial treatment

Further treatment

Age

A liv e
or
dead

S urvival
time
(m onths)

2 Granulosa cell
carcinoma
1 Serous cystadenocarcinoma

T otal abdominal hysterectom y with bilateral
salpingo-oophoreetomy

No further treatment

46
48
44

(A)
—t
(D )

24
—t
11

9 Serous cystadenocarcinoma

5 T otal abdominal
hysterectomy with bilateral salpingooophorectom y

2 Radiation

56
64
37
61

(D )
(A)
(D)
(A)

6
26
1
21

58

(D )

34

46

(A)

50

34

(D )

3

34

(A )f

38

Told
that
cyst.
years

Pathological
diagnosis

3 Unilateral salpingooophorectom y

III.

im e o f

Vol. 5

1 Incomplete radiation
2 No radiation

1 Total hysterectomy
with removal of other
ovary within one
month
1 Radiation — incom plete (pregnant)
1 No radiation

P r im a r y

Remarks

Rapidly growing cancer
Bilateral re s e ctio n ovaries; endometriosis
15 years before

Well— February 1960

three years before
she had ovarian
Tubal ligation 8
earlier

1 B ila t e r a l s a lp in g o oophorectom y

Radioactive gold

45

<A)t

12

Previous vaginal hysterectomy and repair 8
years ago

1 Pseudomucinous cystadenocarcinoma

Bilateral salpingooophorectom y

No radiation

83

—t

—t

Patient
had
known
congestive failure

1 Granulosa cell
carcinoma

Unilateral salpingooophorectom y

Radiation and radioactive gold

25

(D)

6

1 Leiom yosarcoma

T otal hysterectomy and
bilateral salpingooophorectom y

No radiation

47

(A )r

9

5 Serous cystadenocarcinom a

3 T otal
hysterectomy
and bilateral salpingooophorectom y

2 Radiation

35
44
60

(A)
(D)
(D )

33
16
17

2 Unilateral salpingooophorectom y

2 Radiation

57
53

(D )
- t

6
—■
t

1 No radiation

Repair 17 years pre
viously. Dilatation and
curettage 3 years earlier
Previous hysterectomy
and right oophorectom y
four years before

1 Teratoma

Paracentesis

Radiation

45

(D )

3 /4

1 Undifferentiated
carcinoma

T otal abdominal hysterectom y and bilateral
salpingo-oophorectom y. Appendectomy
(acute appendicitis)

Within 2 months—
end-to-end bowel ana sto m o sis . W ith in
2 Yi years — bowel
ob stru ction — c o lo s 
tomy

55

(D )

38

2 P seu d om u cin ous cystadenocarcinoma

1 Left oophorectom y

No radiation

79

(D )

1

Coronary occlusion

1 R ight oophorectom y

Radioactive gold

81

(D )

7

M yom ectom y years ago

3 Solid
ovarian
carcinoma

21 Serous cystadenocarci
nom a

1 E xploratory laparotom y
1 Left salpingo-oophorectom y with bowel resection
1 Total abdominal hysterectomy and bilater
al
salpingo-oophorectom y
3 Paracentesis

6 Exploratory
tom y

laparo-

No radiation

49

(D )

2

Radiation refused

64

(D )

4

Radiation

43

(A )f

1

1 Radiation

70

(D )

2H

2 Radioactive gold

71

(D )

5

60

(D )

6

67
82
67

(D )
(D )
(D )

4
1/4
1/4

48
72

(D )
(D )

6
16

54

(D )

14

2 N o radiation
1 Incomplete
tion
2 Radiation

radia-

1 Radioactive gold

Vaginal repair— 1 year
earlier

Dilatation and curettage
6 months earlier, negative for malignancy
Previous suspension

Previous vaginal hysterectomy;
dilatation
and curettage negative
for malignancy— 1 year
earlier

Dilatation and curet
tage 1 year earlier—
negative for malignancy
Suspension years ago
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T A B L E V. (C ont.)— T

Stage
IV .
(cont.)

he

Pathological
diagnosis

I n it ia l T

rea tm en t,

F o l l o w - U p C a r e a n d S u r v iv a l T
O v a r i a n C a r c in o m a

In itia l treatm ent
1 T o tal abdom inal
hysterectom y and
bilateral salpingooophorectomy
6 B ilateral salpingooophorectomy

4 U nilateral
tomy

oophorec-

F u rth er treatm ent
No radiation

*Now deceased.

im e o f

4 8 P a t ie n

Age

A liv e
or
d ead

S u r v iv a l
time
( m on th s)

81

(D )

1

1 No radiation

70

(D )

11

5 R ad iatio n

47

(D )

2

44
75
38
50

(D )
(D )
CD)
(D )

9
10
24
24

2 No radiation

1 Incom plete
tion
1 R ad iatio n

1 U n ilateral oophorectomy with bowel resection

169

R adiation

fN o record; presumed dead.

( b ) Exploratory laparotomy with biopsy.
—This procedure was used in seven cases.
In one case, the diagnosis of a solid carci
noma was made and no further treatment
was given; she died within two months.
The other patients had diagnoses of serous
cystadenocarcinoma. Two were given no
further treatment; one of these patients
died on the seventh postoperative day,
death being attributed to coronary occlu
sion; the other patient survived for four
months. Three patients were started on
radiation therapy; one died in the post
operative period of a pulmonary embolism,
one survived six months, and the other
survived 16 months. In the latter, re
currence of malignancy in the vaginal vault
occurred six months before death. The final
patient was treated with intraperitoneal
radioactive gold and survived 14 months.
(c ) Total abdom inal hysterectom y with
bilateral salpingo-oophorectom y.—This pro
cedure was performed in three patients,
each with a different pathological diag
nosis. The patient (previously referred to)
who was operated on initially for acute
appendicitis, had an undifferentiated ovar
ian carcinoma. Two months after operation,
an end-to-end bowel anastomosis was ne
cessary; two and one-half years later a
bowel obstruction occurred, requiring a
colostomy; her total survival time was 38

radia-

t s w it h

P

r im a r y -

R em a r k s
Suspension years ago

D ila ta tio n and cu ret
ta g e — adenocarcinom a
— 2 m onths earlier

74

(D )

3

62

(D )

6

42

(D )

V aginal hysterectom y 2
y ears previously

43

(D )

42

Previous to ta l abdom in
al hy sterectom y . L e ft
salp in g o -oo p h orectom y
th ree years before

47

(A )t*

47

JW ith metastases.

months. The second patient had a solid
ovarian carcinoma; operation was per
formed early in December 1959, and she
was alive but with metastases at the end
of the survey period. The third patient,
who was 81 years of age, had a serous
cystadenocarcinoma; she was given no fur
ther treatment after the initial operation
and died within one month.
(d ) Bilateral salpingo-oophorectom y —
In six patients with serous cystadenocarci
noma the initial surgical procedure was a
bilateral salpingo-oophorectomy. One pa
tient was given no further treatment and
the other five cases were treated with
radiation; their survival times are shown in
Table V.
(e ) Unilateral oophorectom y.—This pro
cedure was carried out in six patients. The
first was a lady of 79 years of age with
pseudomucinous carcinoma; she was given
no further treatment and died of coronary
occlusion in one month. The other patient
with the same diagnosis was given intra
peritoneal radioactive gold to which she
reacted most unfavourably in that her state
was complicated by a severe allergic reac
tion to gold therapy, and death occurred
in seven months. Of the four cases of serous
cystadenocarcinoma, the first patient was
not considered a satisfactory candidate for
radiation and she survived three months.
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i a c t u a 11y

Dead

I

Radiation

A1 ive

□

No Radiation

*

Metastases

P

Presumed Dead

10 days
(23 cases)

(20 cases)

Ra dio-Active Gold (5 cases)

g|

Fig. 3.—Summary of survival periods according to radiation therapy and stages of the disease.

The second patient had undergone a va
ginal hysterectomy two years previously;
she was given no further treatment follow
ing laparotomy and died within six months.
Of the two patients who received radia
tion, the first was given incomplete radia
tion and died within one and one-half
months. The other patient had undergone
a total abdominal hysterectomy, left salpingo-oophorectomy and resection of the
right ovary three years before the diagnosis
of serous cystadenocarcinoma was made;
shortly after the initial operation, however,
a rectovaginal mass was discovered, which

on biopsy proved to be adenocarcinoma.
She was treated with x-ray irradiation and
the following year the pelvis was com
pletely clear. Within two years, however,
an enlarging mass was noted in the abdo
men. Laparotomy was performed, a right
ovarian mass removed and the diagnosis
of serous cystadenocarcinoma made. She
was given full radiation treatment and sur
vived three and one-half years. As an in
teresting fact, it was noted on her chart
that four months after the final laparotomy
a mammectomy was done for medullary
carcinoma of the breast.
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( f ) Unilateral oophorectomy with bow el
resection.—Two patients required this type
of operation. The first was a patient of 64
years of age with a solid ovarian carci
noma; x-ray treatments were refused and
she died within four months. The other
patient had a serous cystadenocarcinoma;
after operation she was treated with radia
tion and had survived with known metastases to the close of the survey period.
Fig. 3 shows in summary form the sur
vival time of the patients. It also indicates
whether or not radiation therapy had been
used. Three of the five patients who were
alive and free from disease did not receive
radiation therapy. Forty-five patients re
main, five of whom are alive with metastases. The use of radiation or intraperitoneal radioactive gold in these patients
did not materially affect the progressive
course of the disease.
R ad ia tio n T h e r a p y

Twenty-three patients were given radia
tion therapy; 14 died within a year of the
time of initial diagnosis, four within two
years and one was presumed dead. O f the
four still living, two were alive and well
at 26 and 33 months respectively, and two
patients were alive but with metastases,
the first, one month and the second, 47
months after therapy.
Intraperitoneal radioactive gold was
used in five patients; four died within 14
months of the initial diagnosis, one pa
tient was alive with metastases 12 months
after the initial diagnosis of stage II dis
ease.
Twenty patients did not receive radia
tion therapy; two of these are presumed
dead, 10 died within one year, one within
two years (stage III), one within three
years (stage II) and one within four years
(stage IV ). Five of these patients were
alive on December 31, 1959. One patient
with metastases had survived nine months
and the other 38 months. Three were alive
and clinically free from disease, their sur
vival time being 24 months (stage I ), 21
months and 50 months (stage II).
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Su m m a r y an d C onclusions

The clinical details concerning 48 pa
tients, in whom the diagnosis of primary
ovarian carcinoma was made, have been
outlined.
The majority of cases occurred in pa
tients over 45 years of age, three-quarters
of whom were post-menopausal. Slightly
over two-thirds of these women suffered
from stage IV disease at time of diagnosis.
This study indicates that early diagnosis
with adequate surgical treatment before
the disease has progressed beyond clinical
stages I or II appears to offer some hope
for these patients. This can only be
achieved by educating the women, through
continual reiteration by medical personnel,
of the importance of reporting for regular
complete gynecological examinations. If
suspicious findings are noted, it is neces
sary to refer the patient promptly for con
sultation and treatment to medical centres
where trained personnel and hospital facil
ities to handle such cases are available.
R eferen ce
1. T u r n e r , J. C., Jr ., Re M ine , W . H. a n d
D o c k e r t y , M. B.: Clinicopathologic study

of 172 patients with primary carcinoma o f
the ovary, Surg. Gynec. Obstet., 109: 198

R esume
Ceci est 1 etude de 48 cas de carcinome primitif
d,e I ovaire traite a 1Hopital de I’Universite
d Alberta entre 1950 et 1959. Ces cas com prenaient 39 cystadenocarcinomes, trois carcinomes
solides, trois carcinomes a cellules granuleuses, un
leiomyosarcome, un teratome malin et un de type
indifferencie.
Toutes les malades etaient au dessus de 45 ans
et les trois quarts etaient menopausees.
,, Le traitement operatoire varia en fonction de
1 age de la patiente, de l’extension de la maladie
et des traitements eventuellement faits anterieurement. Les resultats en sont donnes sous forme de
tableaux.
Cette etude indique qu’un diagnostic precoce
suivi d’un traitement chirurgical approprie offre
quelques chances aux malades: il y a peu a
esperer lorsque la maladie a depasse les stades
1 ou 2. Ceci peut etre obtenu avant tout par
l’education des femmes; il faut que le personnel
medical insiste constamment sur l’importance qu’il
y a pour toute femme a se soumettre a des
examens gynecologiques periodiques. A ce m o
ment, le plus petit doute necessite Fenvoi de la
patiente dans un centre specialise pour consulta
tion et traitement eventuel. Un personnel entraine
et les installations hospitalieres permettent les
soins les plus efficaces.
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DECORTICATION IN PLEURAL AND PULMONARY TUBERCULOSIS*
GODFREY L. GALE, M.B., F.R.C.S.(Edin.) and NORMAN C. DELARUE, B.A., M.D.,
M .S.(Tor.), F.R.C.S.JC], F.A.C.S., F.C.C.P., Toronto

I n 1893 Fowler1 performed what was
probably the first decortication of the lung
in a case of fibrothorax following empyema.
Thoracic surgery was being cautiously ex
plored during the last decade of the nine
teenth century, but in the absence of vir
tually all the adjuncts to surgery now
considered to be essential, the results were
often disastrous. Technical skill was not in
itself sufficient, however refined it might
be, and Stephen Paget writing in 1896said that in his opinion thoracic surgery
had already passed its zenith and held no
prospect for the future!
During the First World War, however,
gun-shot wounds of the chest and the pan
demic of influenza resulted in many cases
of chronic empyema. In Canada, Gurd3
published the results of a series of decorti
cations in 1921 and in the United States,
Eggers4 followed in 1923. Facilities were
still, however, very limited. Moreover, an
occasional patient with tuberculous em
pyema was operated upon unwittingly and
with disastrous results so that the pro
cedure tended to fall into disrepute espe
cially in patients with tuberculosis.
The Second World War again brought
a revival of interest in the operation. In
1943, Burford carried out the first decorti
cation for hemothorax due to war injuries.5
A new problem was also appearing in the
management of tuberculosis—the increasing
numbers of patients with inexpandable
lung following artificial pneumothorax.
There was in addition the problem of the
child with a fibrothorax or an empyema
following a tuberculous pleural effusion,
who was facing life not only with an im
prisoned lung but with scoliosis as well.
In 1944 Gurd6 performed what was prob
ably the first decortication in Canada de
liberately undertaken for tuberculous em
pyema. The patient was a 9-year-old boy
and the result was very satisfactory. Gurd
reported this case and two additional ones
at a meeting of the American Association
of Thoracic Surgery in May 1946.
“ Toronto Hospital for Tuberculosis, Weston, Ont.

The first decortication in this sanatorium
was in May 1947 and presented a problem
similar to that faced by Gurd.
C ase 1.— The patient, F.B., was a 16-yearold girl. Six months previously she had de
veloped a left-sided tuberculous pleural effu
sion which rapidly became fibrinous and
resulted in a fibrothorax. Operation was con
sidered to be urgent to prevent the develop
ment of scoliosis. A radiograph of the chest
taken five weeks before the onset of the
pleural effusion had not shown any evidence
of parenchymal disease and this fact influ
enced the decision to operate early. A visceral
and parietal decortication was carried out with
out difficulty. Tubercle bacilli were recovered
from the pleural fluid and histological exam
ination of the peelt showed the presence of
active tuberculous granulation tissue, but the
lung re-expanded promptly and convalescence
was uneventful. The patient was conscious at
once of a sense of liberation in the chest. Her
vital capacity was not recorded before the
operation but three months later it was 2.3
litres and 8 months after the operation it had
risen to 2.7 litres. The average normal vital
capacity for a girl of her age and height is
3.2 litres. She has remained in good health, is
married and has a family. There is no scoli
osis. No antituberculous chemotherapy was
given. (Fig. la, b and c.)

When antituberculous chemotherapy be
came generally available in the latter part
of the decade between 1940 and 1950,
decortication for tuberculosis came into
wider use and many papers on this subject
were published. Quinlan, SchafFner and
Hiltz" reported 22 cases in 1952, and in
1953 Ellis, Hedberg and KruegerKreported
a series of 51 decortications on 49 patients,
of whom 18 required an additional thora
coplasty to fill a residual space. In 1954
this sanatorium reported a series of 36
cases.9 There were also a number of physio
logical studies carried out with regard to
pulmonary function before and after de
cortication. One such study was by Patton,
tThe fibrin layer covering the visceral or parietal
pleura; the parietal pleura is included with the
peel when doing a parietal decortication.
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V

*

i
. . F' g- l - r F B . Radiographs of the chest (a) Decem ber 17, 1946, and (b) May 20
decortication for fibrothorax; (c) June 8, 1956, nine years after decortication.

^

Watson and Gaensler10 on 14 patients who
were followed-up for three years after de► cortication. They found a progressive gain
in function for at least a year after the
►
operation; the gain corresponded to the
extent of re-expansion of the lung and was
unrelated to the duration of the disease
or the nature of the pleural fluid. They
;
stressed the importance of pre-existing
|
parenchymal disease in limiting recovery
of function. This was confirmed by Thomas
:
and Jarvis,11 who showed that patients with
► the least parenchymal pulmonary tuber
culosis achieved the greatest recovery of
function. Recent publications include
papers by Waterman. Domm and Rogers1in 1957, who reported 172 decortications,
1 of which 115 were for tuberculosis and the
remainder for non-tuberculous and malig
nant disease; and by Samson et al. in
1958' * who reviewed 237 cases all of which
were tuberculous.
A

G eneral Survey

of

1947 before

Orientals, 1 Eskimo and 1 Negro. The
right side was operated upon 47 times and
the left side 26 times; none were bilateral.
In two cases there was no apparent paren
chymal pulmonary tuberculosis. Eleven
cases had minimal, 35 moderately ad
vanced and 25 cases far-advanced pulmon
ary tuberculosis. The average duration of
pleural disease before decortication was five
years with the shortest interval four months
and the longest 23 years. Three patients
received no antituberculous chemotherapy,
22 received inadequate and 48 adequate
chemotherapy. Here, “adequate chemo
therapy” means a period of therapy at least
one year in length utilizing a minimum of
two drugs, one of these being either isonicotinylhydrazide ( INH) or streptomycin
( S M ). The standard regimen here since
1952 has been SM, para-aminosalicylic
acid (PAS) and INH for most patients in
the sanatorium, followed by PAS and INH
at home for a total of IY2 to 2 years.

C ases

Between 1947 and the end of 1959 there
f
were 73 decortications for pleural and pul| monary tuberculosis carried out in this
sanatorium. The diagnosis was proved in
| 68 cases by the finding of positive cultures
^ for tubercle bacilli from sputum or pleural
fluid and in the remaining five cases by
- the characteristic histological appearance
of the peel. The series included 48 males
and 25 females. The youngest was aged 16
and the oldest 65, with an average age of
35 years. There were 67 Caucasians, 4

I ndications

for

D ecortication

Basically, there is only one indication for
decortication in tuberculosis, the failure of
the lung to fill the hemithorax because of
an imprisoning peel. Clinically, the cases
may be divided into three groups (T able
1. Inexpandable artificial pneumothorax
with or without secondary tuberculous or
pyogenic infection of the pleural space.—
The problem here is the simple one of
obliterating the pleural space and at the
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T A B L E I.— I n d ic a tio n s

Indications

fo r

D e c o r tic a tio n

Number of patients

Inexpandable artificial pneumothorax..................
Fibrothorax.....................................................................
Associated with pulmonary resection...................

27
18
28

Vol. 5

lungs have completely re-expanded after
artificial pneumothorax but who still har
bour disease requiring pulmonary resection.
O perative T echnique

The decortication may be accomplished
easily, largely by blunt dissection, or may
same time relieving the patient of the tedi be very difficult and time-consuming, or
ous necessity and hazard of indefinite air even impossible without considerable dam
refills and aspirations. In the late 1940’s age to the underlying lung.
Among the simplest cases are patients
and early 1950’s there were many cases in
with
uncomplicated inexpandable lung fol
this group. In recent years, however, very
lowing
artificial pneumothorax. Upon open
few patients with artificial pneumothoraces
ing
the
chest the lung is seen to be im
have presented themselves. Rightfully,
prisoned
within an opaque white peel,
artificial pneumothorax is of historical in
smooth
and
glistening and consisting of
terest only at the present time. Included in
this group are three patients with inex mature fibrous tissue. It is often possible
pandable extrapleural pneumothorax who to strip this peel from the visceral pleura
by blunt dissection. The peel is attached
underwent successful decortication.
by a thin vascular layer and on its removal
2. Fibrothorax following a fibrinous
many capillaries are tom across, each of
pleural effusion or em pyem a.—One prob
which oozes a drop of blood. However, the
lem in tuberculosis that still awaits solu
peel may be more densely adherent over
tion is that of the pleural effusion that is areas of lungs involved by parenchymal
apparently fibrinous from the onset. It is disease and it may be wise not to decor
impossible to aspirate the fluid completely ticate these areas in order to limit, to some
and within three or four months the local extent, the degree of expansion that takes
process progresses to a fibrothorax. The place. These cases invariably have infolded
intercostal spaces are drawn together on areas of lung especially on the diaphragm
the affected side, there is shift of the media atic surface and all such areas should be
stinum and scoliosis begins. This situation meticulously released and encouraged to
is particularly serious in a young person. re-expand. The parietal pleura on the inner
Decortication carried out early under surface of the ribs is lined by a similar
cover of antituberculous chemotherapy is glistening peel but parietal decortication is
both safe and rewarding. Pulmonary func not usually necessary. There is no limita
tion is improved by liberating the lung and tion of movement of the chest wall.
diaphragm, and progression of the scoliosis
The length of time the pneumothorax
is prevented though it may not be entirely has been present bears little relationship to
reversible. Vigorous postoperative physio the ease of decortication in the absence of
therapy and breathing exercises are impor
an empyema.
tant.
3. A ssociated with pulmonary resection.—
C ase R eports
During the period covered by this study
C ase 2.— O.W., a 50-year-old white woman,
there were 600 resections for pulmonary
had had a right artificial pneumothorax main
tuberculosis. Many of these patients re
tained uneventfully for 21 years. The under
quired a visceral decortication to enable lying pulmonary tuberculosis had long since
the residual lung to expand and fill the become inactive but the lung was inexpand
hemithorax. In 28 instances (4 .6 % ) the able. During the course of treatment there
decortication was of sufficient magnitude had been no complications apart from the
occasional accumulation of a small amount of
to warrant including in this study. The
serous fluid in the pleural space. Visceral de
visceral peel is usually the result of a pre cortication was performed without difficulty
vious dry pleurisy or pleural effusion. In on February 20, 1957. The released lung
this group are also included patients whose promptly re-expanded and filled the hemiT o ta l....................................................................
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Fig. 2.—O.W . Radiographs o f the chest (a) October 26, 1956, before decorti
cation for inexpandable artificial pneumothorax o f 21 years’ duration; ( b ) March
22, 1961, four years after decortication.

thorax in spite of the fact that it had been
collapsed for 21 years (Figs 2a and b).
Decortication for fibrothorax follow ing
a fibrinous pleural effusion or empyema
usually presents greater difficulty, and the
longer the process has been present the
more difficult the procedure becomes.
Cases of long standing in w hich actual
calcification of the visceral peel occurs
may be almost impossible to decorticate.
The parietal peel and subjacent pleura may
be densely adherent to the endothoracic
fascia and to the periosteum o f the ribs;
the inflammatory reaction may have pene
trated into the intercostal muscles so that
its removal may b e exceedingly difficult
and associated with considerable local
trauma and bleeding.
In order to achieve a satisfactory endresult, both parietal and visceral peel must
be removed, the diaphragm uncovered and
the costophrenic angles freed. T h e parietal
peel may b e as much as 2 cm. in thickness;
the visceral peel is thinner and rarely ex
ceeds 1 cm. There is usually little residual
space between visceral and parietal pleura
though a small amount o f serous fluid or
pus may b e present. Th e decortication is
best accomplished b y stripping the parietal
peel and pleura from the chest wall and
diaphragm to the mediastinum and con 
tinuing over the lung as a visceral decorti
cation. Thus the w hole peel including

parietal pleura ( but not visceral p le u ra ) is
rem oved unopened as a single specimen.
It is often remarkable h ow few adhesions
there are at the mediastinum, though the
visceral peel is often densely adherent to
the visceral pleura along the fissure lines.
It may also b e densely adherent over areas
of parenchymal disease. T h e diaphragm is
noticeably atrophic.
C a se 3.— E.S., an 18-year-old white man,
was originally admitted to the sanitorium on
August 28, 1958, with left-sided tuberculous
pleural effusion. The fluid was partially fibrin
ous and could not be aspirated satisfactorily.
However, some degree of clearing occurred
and in spite of a slight degree of scoliosis it
was decided to treat him conservatively with
antituberculous chemotherapy and vigorous
physiotherapy. He was discharged on May 15,
1959, but was readmitted on August 25, 1959,
with a pleural effusion on the right side.
The case was therefore reviewed and in
view of the fact that both pleural spaces were
now obliterated, it was decided to decorticate
the left lung in order to improve pulmonary
function. The whole peel was removed intact
in one specimen. The lung expanded promptly
and there was improvement in the degree of
scoliosis, though it was not completely cor
rected. At the time of discharge, three months
after operation, the vital capacity had already
returned to the preoperative level and it
would doubtless increase further during suc
ceeding months. The liberated left diaphragm
moved well (Figs. 3a and b ).
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a
b
Fig. 3.—E.S. Radiographs of the chest (a) November 11, 1959, before decortication
for fibrothorax; (b) March 1, 1961, 15 months after decortication.

Where a frank empyema has been pres
ent for some years the technical difficulties
mentioned above are increased. In free
ing the parietal pleura, the periosteum may
be torn from the inner surface of the ribs
and the intercostal muscles lacerated; great
care is necessary to prevent damage to the
internal mammary vessels, the azygos vein,
and the great vessels and nerves in the
upper mediastinum. The diaphragm may
be penetrated and require repair. In one
case the pleura was stripped from a large

portion of the lung in removing the vis
ceral peel. Postoperatively, this patient de
veloped staphylococcal empyema which
necessitated a limited thoracoplasty, but he
eventually made a good recovery.
C ase 4.—V.S., a 49-year-old white woman,
had a left artificial pneumothorax induced in
1936. Fluid appeared in the pleural space and
a frank tuberculous empyema developed which
was aspirated from time to time. Little treat
ment was available for her in central Europe
during the war but she emigrated to Canada

a
b
Fig. 4.—V.S. Radiographs of the chest (a) July 11, 1958, before decortication for
empyema; (b) March 16, 1959, one month after decortication.
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c

Fig. 5.—V.S. (a) Parietal, (b) mediastinal and (c) internal aspects o f peel removed intact.

in 1956 and was admitted to this sanitorium
on July 10, 1958. Various investigations were
carried out, including bronchospirometry,
and chemotherapy was begun. On February
6, 1959, a left parietal and visceral decortica
tion was performed 23 years after the induc
tion of the artificial pneumothorax which had
resulted in the empyema. The operation
proved to be exceedingly difficult and neces
sitated sacrifice of the phrenic nerve, but the
whole peel was removed intact. The lung ex
panded rapidly to fill the hemithorax, aided
by the elevated diaphragm. At the time of
her discharge, pulmonary function had not yet
returned to the preoperative level. There was
no scoliosis. (Figs. 4a and b, 5a, b and c.)
Decortication for simple pleural thicken
ing is performed fairly commonly in asso
ciation w ith resection fo r tuberculosis,
when the residual lung has to expand to
fill the hemithorax. As mentioned above,
only 28 decortications of this nature, from
a series of 600 resections performed during
this period, have been considered exten
sive enough to be included in this study.
The type of procedure usually presents no
difficulties and only a visceral decortica
tion is required. In this group, there were
16 lobectomies, nine segmental resections
and three wedge resections. Four of the
patients required a concomitant space
filling thoracoplasty and one had a tem
porary phrenic crush.
One final type of decortication, although
it deserves mention, cannot strictly be in
cluded in this series. It was first performed

in this sanatorium by Professor F . G. Kergin. A standard type of thoracoplasty for
residual cavitation or empyema will some
times fail to achieve its object because of
the presence of a greatly thickened parietal
pleura which prevents collapse of the
chest wall. The procedure referred to here
is directed at allowing this collapse; it in
volves excision of requisite lengths of the
ribs, elevation of the intercostal muscles,
during which care is taken to preserve the
neurovascular bundles, and subsequent ex
cision of parietal pleura and peel to permit
the intercostal muscles to drop in and lie
directly on the lung and visceral pleura
beneath. A muscle bundle may b e used to
close a bronchopleural fistula. This has
proved to be an excellent operation on
many occasions.
P ostoperative C o m plic atio n s

1. B ron ch op leu ral fistula.—1T his compli
cation occurred eight times, and on seven
occasions it was associated with pulmonary
resection. The eighth case was the patient
(referred to above) in whom the pleura
was stripped from a large area of lung and
who developed staphylococcal empyema,
which was later cured by a thoracoplasty.
2. E m p y em a.—This complication occurred
three times. Two were tuberculous and
occurred early in the series before IN H b e
came available. T h e third was the staphylo
coccal empyema referred to above. All
three patients ultimately did well.
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3. Spread o f tu bercu losis—This occurred
in four cases, before INH became available.
Two of these patients ultimately died of
tuberculosis, one year and 10 years after
decortication.
4. O perative deaths.—No patients died
as a direct result of the operation.
Other complications were not important
apart from the loss of the phrenic nerve
(Case 4 ). Since 1956, 10 patients coming
to decortication with positive sputum and
resistant organisms have received 2-carbamyl pyrazine (Pyrazinamide) 40 mg./kg.
at the time of operation; therapy was con
tinued for an average of three months. No
serious toxic effects from the Pyrazina
mide were encountered. Nine out of these
10 patients had no complications. The
tenth patient, who also had a segmental
resection, developed a bronchopleural fis
tula. Pyrazinamide has proved to be a
valuable auxiliary drug in selected cases
such as these.
P o stoperative C ourse

Patients who had undergone decortica
tion for fibrothorax or empyema were sub
jected to especially vigorous physiotherapy
and breathing exercises after the operation.
In the whole series, 44 (6 0 % ) achieved
full expansion of the lung in less than one
month. Other cases, especially when asso
ciated with a pulmonary resection or an
adherent diaphragm, took longer to re
expand. D iaphragm atic mobility as mea
sured on the fluoroscopic screen was im
proved in 25 cases ( 3 4 % ) as a result of
removing the peel from the diaphragm
and freeing the costophrenic angles. In
most of the other cases, the diaphragm
was not grossly adherent before operation
and no change in mobility was noted. On
10 patients, a temporary phrenic paralysis
was performed by crushing the phrenic
nerve once, lightly, one inch above the
diaphragm. In these cases, diaphragmatic
movement usually had returned by the
third month, though the early stages of
recovery are hard to identify on the fluoro
scopic screen because the periphery of the
diaphragm is supplied from the intercostal
nerves and is therefore not paralyzed by
crushing the phrenic nerve.

The change in the vital capacity follow
ing decortication depends on several fac
tors. The patients who had an associated
pulmonary resection (including those who
required a thoracoplasty and those who
had a temporary phrenic crush) were left
with a reduced vital capacity. This was to
be expected because in these cases the
decortication had not been undertaken pri
marily to improve pulmonary function.
However, patients who underwent de
cortication for inexpandable artificial pneu
mothorax, fibrothorax and empyema ex
perienced a sense of liberation in the chest
and the majority had a measurable increase
in vital capacity within three months after
operation. Pulmonary function studies show
that vital capacity will increase for up to
a year following decortication. No exten
sive study of pulmonary function was
undertaken in this series but three months
after operation the overall status was as
follows: in 30 cases ( 4 1 % ) , vital capacity
had increased compared with the preopera
tive value, in five cases it was unchanged,
and in 28 cases there was a decrease. In
10 cases the postoperative vital capacity
was not recorded.
An attempt was made to assess subjec
tive change in the patient’s respiratory
sensation following decortication. In 37
cases (51 % ) the patients stated that they
felt a sense of liberation in the chest. This
was particularly noticeable in those in
whom the operation had been performed
for fibrothorax.
F o l l o w -U p

It was possible to secure 100% follow
up in this series and the present status of
all patients is known ( Table I I ). It will be
noted that four have died ( two from tuber
culosis ) and that 69 patients (95 % ) are
T A BL E I I .— F o llow -U p a f t e r O p e r a t io n :
1-13 Y e a r s
Present status

Number
of patients Percentage

Deaths from tuberculosis...
Deaths due to nontuberculous disease. . . .
Alive and well.......................

2

2 .7

2
09

2 .7
94.6

T otal...........................
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alive and well. The length of follow-up
study is from one to 13 years.
Su m m a r y

Seventy-three patients with tuberculosis
underwent decortication between 1948 and
1959. Of these, 27 operations were done
because of inexpandable artificial pneumo
thorax, 18 for fibrothorax and 28 as an
important adjunct in the course of 600 pul
monary resections.
No patient died as an immediate result
of the operation. Major complications in
cluded bronchopleural fistula, empyema
and spread of tuberculosis. Bronchopleural
fistula is almost unknown in the absence
of associated pulmonary resection. No cases
of tuberculosis empyema or spread of
tuberculosis have occurred since IN'H be
came available.
The majority of the patients who under
went decortication for inexpandable arti
ficial pneumothorax, fibrothorax and empy
ema experienced a sense of liberation in
the chest, and there was a measurable
postoperative increase in the vital capacity.
A one-to-13-year follow-up study shows
that 95% of these patients are alive and
well.
The authors wish to express their appreciation
to Dr. C. A. Wicks, Superintendent, and Dr.
H. S. Coulthard, Assistant Superintendent of the
Toronto Hospital, Weston, for much helpful ad
vice. They also wish to pay a tribute to Professor
F. G. Kergin, who was one of the pioneers of
decortication in this country and who performed
all the earlier operations in this sanatorium.
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R esume
A l’Hopital de Toronto pour les tuberculeux,
on a pratique 73 decortications pulmonaires entre
1948 et 1959. Cette intervention etait motivee
dans 27 cas pour pneumothorax artificiel inexpansible, dans 18 autres cas pour fibrothorax et
enfin dans 28 cas comme complement d ’une
autre intervention thoracique.
II n’y eut aucun deces cause par l’operation.
Les complications les plus graves furent les
fistules bronchopleurales, les empyemes et l’extension de la tuberculose. Les fistules bronchiques
ne se produisent pratiquement jamais en dehors
des cas ou une resection pulmonaire avait ete
associee. Les empyemes et 1’extension de la tuber
culose ont ete supprimes par l’emploi des drogues
antibiotiques type INH.
La grande majorite des malades ou l’operation
avait ete pratiquee accuserent une amelioration
nette, un sentiment de liberte dans le thorax et
leur capacite vitale fut notablement augmentee.
II a ete possible de proceder a une enquete
detaillee sur les resultats eloignes de ces inter
ventions. L’etat actuel de ces malades a pu etre
connu avec precision et est resume dans un
tableau. Quatre-vingt quinze pour cent sont vivants et en bonne sante.
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THE USE OF URINARY ESTROGEN ESTIMATIONS AS A MEANS
OF PREDICTING RESPONSE TO OOPHORECTOMY AND
ADRENALECTOMY IN BREAST CANCER*
JOHN D. PALMER, M.D., F.R .C .S.JC Jf and JOHN HELSTROM, M.D., F.R .C .P.[C ],t

Montreal

changes in urinary calcium after estrogen
tomy1 and adrenalectomy2 can impede the administration or oophorectomy as a means
progression of carcinoma of the breast have of establishing the estrogen-dependence of
been confirmed in many centres;3'7 Table I the tumour.8 These findings led Emerson
shows the results of adrenalectomy. It is and Jessiman19 to advocate the “stilbestrol
clear, however, that such therapy is essen stimulation test”, oophorectomy-adrenalec
tially palliative and that any relief obtained tomy being advised in those cases excret
ing excessive amounts of calcium in the
is temporary.
In view of the hazards and discomfort urine or showing marked, adverse, systemic
of adrenalectomy and the necessity for re response after stilbestrol. This test, how
placement therapy, there is an obvious need ever, has not been widely applied, because
for a test which will accurately predict the lack of response to hormones is not an in
response of the patient to the operation. dication of hormone-independence of the
Such a test is all the more necessary since tumour4 and because there is danger of
the preoperative picture gives no indica provoking a marked exacerbation of the
tion whether adrenalectomy will bring disease.20
Bergenstal, Huggins and Dao21 have
about arrest or regression in breast cancer.
The histology of the primary tumour,8 the stated that cases with high urinary
site of the metastases,4’ 9 the patient’s estrogen excretion (median 16.0 i.u./24
age,4, 9 and the menstrual history,4 give no hrs.) react favourably to endocrine abla
indication of the probable response to this tion, while cases with a low urinary output
therapy. Moreover, the suggestion8 that of estrogens (median 8.4 i.u./24 hrs.) are
failure to respond to the simpler operation not improved by this therapy. However,
of oophorectomy predicts failure to re biological methods of assay of estrogens,
spond to adrenalectomy has not been borne such as the one used in Bergenstal’s studies,
have inherent sources of error12 which ren
out by subsequent studies.7,10
Among the methods that have been der them unreliable.
The availability of a chemical method of
suggested for predicting the response to
assay22 of satisfactory precision, accuracy
these procedures are estimations of urinary
and specificity23 made it possible for us to
mammotrophic potency,11 estimations of
compare, in cases of metastatic breast can
gonadotrophins,12 and the ratio of 11cer, the urinary concentrations of three
desoxy-17-ketosteroids to 11-oxy- or hynaturally occurring estrogens ( estriol,
droxy-17-ketosteroids.13 These methods
estrone and estradiol-17) before oophorec
have, however, been criticized mainly from
tomy and before adrenalectomy with the
the methodological standpoint.1416
values obtained after these operations were
In patients with osteolytic meta performed.
stases,17' 18 Pearson and his co-workers used
Our study was undertaken only to deter
mine if the preoperative urinary excre
"Estimations of urinary estrogens and other bio tion of these estrogens could be used as a
chemical tests were done under the direction of
guide in selecting those cases in which
the late Dr. W . S. Bauld in the laboratories of
would be
the Department of Metabolism and the McGill oophorectomy-adrenalectomy
University Clinic of The Montreal General Hos beneficial. Clearly such a test would be of
pital. Dr. Bauld took part in the early phase of
this study, but he died before the project was value only if a definite difference in estro
gen excretion, with little or no overlap,
completed.
tDepartment of Surgery, Montreal General Hos
could be demonstrated in those cases re
pital and McGill University.
sponding and those not responding to the
^Department of Medicine, Montreal General Hos
operations.
pital.

T h e original demonstrations that ovariec
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T A B L E I.— R

e su lts op

A

drenalectom y

Previous
treatment

Radiographic
evidence o f
metastases

Age

Marital
status

Menses

Menopause

1. A .R .

54

M

11/5 f /o«-30
Regular

48

2 full-term, at age Radical mastectomy
13 years ago. Post
of 19 and 38.
operative irradiation.
Nursed both.
Hormones (?) for 1 yr.

2. R .S.

45

M

Irregular

44

1 full-term, at age Radical mastectomy Bone pain
10 months earlier.
months.
of 38.

3. M .S.

47

M

14/4-5/30
Regular

30

2 full-term.
Nursed both.

4. S.M .

65

S

13/3-4/28-30
Regular

45

5. A .D .

41

M

17/5 /3 0
Regular

41
induced b y
irradiation

2 full-term. Third Irradiation treatment N one other than Bones 0
local tum our.
to breast.
aborted at 3 H
months.

6. L.S.

47

M

15/3-4/28
Regular

46
induced b y
irradiation

2 full-term, at age Modified radical ma Local recurrence. Lungs + +
stectom y June 1953, Dyspnea.
of 31 and 42.
Nursed for a few and irradiation 1955.
days.

7. D .C .

60

M

13/3/28
Regular

40

Patient

M

a t e r ia l an d

M

Pregnancies

—

ethods

In our series, 26 patients with inoperable
breast cancer were treated by oophorec
tomy and adrenalectomy. The inoperability
was determined by the spread of the pri
mary tumour or the development of local
recurrence and/or distant metastases. The
changes in skeletal metastases, as demon
strated by the clinical, radiological or bio
chemical findings, were considered signifi
cant as an objective index of response to
the procedures under study.
Out of this group of 26 patients, seven
were chosen for special investigation. They
were all post-menopausal, either because
of their age or because of previous ovarian
irradiation, and so it was possible to ex
clude the known variation of urinary estro
gen excretion that occurs with the mens
trual cycle.24 No treatment other than
oophorectomy and adrenalectomy was car
ried out.

Laboratory Investigations
The biochemical studies carried out in
this series of seven patients were divided
into three groups:
(1 ) Studies of estrogen excretion on four
24-hour collections; the urinary estriol,
estrone and estradiol were measured by die

Symptoms

Ulcer chest wall. Bones - f -b
Pain in chest.
R ight pleural
effusion.
nine Bones + +

None. Inoperable
when first seen.

M ild pain lotver Bones + + +
chest.

Simple mastectomy
September 1957.

Local recurrence. Bones + +
Dyspnea.
Vague pain.

Radical mastectomy W eight loss.
43^ years ago, with Dyspnea.
pre- and post-opera
tive irradiation. Irra
diation to ovaries 2H
years ago. Oophorec
tom y \Yl years ago.
Testosterone for 6
months.

Bones + + +
Lungs +

method of Bauld.22 (2 ) Calcium balance
studies for a four-day period; both the ur
inary and the fecal calcium excretion were
measured. This was undertaken on a mea
sured calcium intake (range 200-250 m g.),
including a four-day equilibration period.
(3 ) The following standard biochemical
tests of renal and hepatic function were
done. The normal range of values at our
institution is shown in brackets.
Urea nitrogen (10-20 mg. % )
Serum bilirubin (0.1-0.2 mg. % )
Serum albumin ( 3.0-4.5 g. % )
Serum globulin (2.0-4.0 g. % )
Urine urobilinogen (1.0 Ehrlich units or
less per 100 c.c.)
Bromsulphalein excretion (5 % retention
or less after 45 min.)
Serum alkaline phosphatase (1-11 units)
Calcium (9.0-11.0 mg. % )
These tests were done on each patient
and if they were abnormal they were re
peated, for confirmation.
The investigations were done at three
different times, namely: (a ) before ovari
ectomy; (b ) after ovariectomy but before
adrenalectomy; ( c ) after adrenalectomy.
The patients were admitted to hospital
and for about 11 days underwent the in
vestigations outlined above. Then a bilat
eral oophorectomy was performed and they
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were discharged. At least four weeks later
the patients were readmitted, and the same
studies were done to see if the oophorec
tomy had affected either their clinical or
biochemical status. Then the bilateral
adrenalectomy was done and the patients
were again discharged. The third admission
was at least eight weeks after the second
and the biochemical studies were again re
peated.
O perative P rocedure

The bilateral ovariectomy was done
under general anesthesia through a small

Vol. 5

lower abdominal transverse incision.
The adrenalectomy was done in either
one or two stages, depending on the condi
tion of the patient after removal of the
first adrenal gland. The first few patients
were operated upon in the lateral position;
the eleventh rib was removed and the pro
cedure was confined to the extra-pleural
and extra-peritoneal spaces. Subsequent
patients were operated upon in the prone
position, removing either the eleventh or
the twelfth ribs. There were no operative
deaths and the only complications were a
unilateral pneumothorax in two patients
(Cases 2 and 6).

Hormone Replacement Schedule
The following steroid replacement therapy was used to prepare the patients for
bilateral adrenalectomy.
Day minus 1
Day of operation

Day plus 1
Day plus 2
Day plus 3
Day plus 4 to 10
Day plus 10
plus 11
Day plus 12
plus 13
Day plus 14
plus 15
Day plus 16
and on

Cortisone 100 mg. intramuscularly (i.m.) every 12 hours.
Cortisone 100 mg. i.m. preoperatively.
Cortisone 100 mg. i.m. postoperatively.
Hydrocortisone 100 mg. in 500 c.c. of normal saline intravenously
given slowly over six hours postoperatively.
Cortisone 100 mg. i.m. every 12 hours.
Cortisone 50 mg. i.m. every 12 hours.
Cortisone 25 mg. by mouth (p.o.) every six hours (if the patient
cannot take tablets by mouth, give cortisone 50 mg. i.m. every 12
hours).
Cortisone 25 mg. p.o. every six hours.
Cortisone 25 mg. p.o. every eight hours.
Fluorohydrocortisone tablets 0.1 mg. twice daily.
Cortisone 12.5 mg. p.o. every six hours.
Fluorohydrocortisone tablets 0.1 mg. twice daily.
Cortisone 12.5 mg. p.o. every eight hours.
Fluorohydrocortisone tablets 0.1 mg. twice daily.
Cortisone 12.5 mg. p.o. every eight hours.
Fluorohydrocortisone tablets 0.1 mg. daily.

The intravenous therapy is listed below.
Day of operation
1000 c.c. of 5% glucose and normal saline;
1000 c.c. of glucose and water;
whole blood in amount necessary to replace surgical loss.
Day plus 1
If urine output is greater than 400 c.c., give 2000 c.c. of Talbot’s
solution plus volume for volume replacement of tube drainage with
additional Talbot’s solution.
If urine output is less than 400 c.c., give 1000 c.c. of 5% glucose
and normal saline; 1000 c.c. of 5% glucose and water plus volume
for volume replacement of tube drainage with additional Talbot’s
solution.
Day plus 2 and on If suction is discontinued, start oral feedings. Patient should be
given at least 5 g. of sodium chloride daily by mouth. This can be
assured by adding salt to oral feedings of soup and broth.
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TABLE II.— R e s p o n s e

to

T reatm ent

TABLE IV.— C al ciu m B a l a n c e (m g./24 hrs.)

Improvement after
ovariectomy and
adrenalectomy
------------------------------ Survival time
Patient
Objective Subjective (up to the present)
1

.

2.
3.
4.
5.
6.
7.

r

V
1
>
i

*

.
;
*

A.R.
R.S.
M.S.
S.M.
A.D.
L.S.
D.C.

No
No
Yes
Yes
Yes
No
Yes

Yes
No
Yes
Yes
—

No
Yes

31
6
40
36
32
3
36
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months (dead)
months (dead)
months (dead)
months (dead)
months (dead)
weeks (dead)
months (alive)

R esults

In assessing the response of our patients
to bilateral ovariectomy and adrenalectomy
we used three categories: (a) Objective
improvement demonstrated by regression of
skin, visceral and/or bony metastases along
with a change in the calcium balance from
negative to positive, (b) Subjective improvement demonstrated by the patient’s
testimony that she felt stronger and was
free from pain or other symptoms of meta
stases. (c) No improvement or a worsen
ing of the patient’s condition.
Table II shows the response to treatment
of the seven patients chosen for this particular study.
In Table III the abnormal findings ob
tained during the biochemical investigation
are shown. There were no abnormal find
ings in patients 5 and 7. In patient 3 the
elevated bromsulphalein (BSP) and alkaline phosphatase suggest impaired liver
function. This might account for the high
preoperative estrogen levels shown for this

PrePrePostPatient oophorectomy adrenalectomy adrenalectomy
1

.

2.
3.
4.
5.
6.
7.

A.R.
R.S.
M.S.
S.M.
A.D.
L.S.
D.C.

- 98.0
-5 2 4 .0
- 3 0 5 .8
+ 126.7
-1 4 5 .0
-1 7 5 .1
N ot done

-3 5 4 .0
-3 3 5 .0
+ 19.3
+ 81.3
-1 6 8 .0
_*
- 3 4 .4

- 4 5 3 .7
- 43.0
- 14.3
- 2 0 0 .7
- 1 0 0 .0
—

- 1 3 3 .9

*An unusually high negative calcium balance was
obtained in this patient.

patient in Table V. Cameron,26 using an
equally reliable chemical method of esti
mation, found that an overall increase in
these estrogens was uncommon in patients
with liver disease. This finding is in con
trast to results obtained by other workers27
whose determinations were done by a bio
assay method. They found no absolute in
crease in urinary estrogen levels. Since the
liver function tests showed marked im
provement and there was marked diminu
tion in the estrogen level after the ablation
therapy, one assumes that the improvement
in the liver function was due to a regres
sion of tumour metastases in the liver, as
the patient survived 40 months.
In Table IV are shown the calcium bal
ance studies. There is no absolute correla
tion between the alteration of the calcium
balance from negative to positive and the
degree of clinical improvement in the pa
tients. Note particularly the patient in Case
1, whose calcium balance was —98 be
fore oophorectomy and dropped to
—453.7 mg./24 hrs. after adrenalectomy.

TABLE III.—A b n o r m a l B io c h e m ic a l F in d in g s
Patient

Test

1

Albumin (g.% )....................................
Calcium (mg. % ).................................
Alkaline phosphatase (units)............

2

Albumin...............................................
Calcium................................................
Alkaline phosphatase.........................
Urine urobilinogen
(Ehrlich units/100 c.c.).................

Pre-oophorectomy

Pre-adrenalectomy

3.9
11.6
2 .3
11.9, 11.2

11.9
13.0

Post-adrenalectomy
3.1
10.4
1.7, 2 .2
8.7, 8 .8
14.0, 11.0
1.2,

3

Alkaline phosphatase.........................
Bromsulphalein excretion (BSP)—
(% retention a t 45 m in.)............

29.0, 21.0

12.0, 23.0

8.3

50.0, 40.0

35.0

8.0

4

B S P ......................................................

10.0

10.0

10.0

6

B S P ......................................................

—

20.0, 10.0

—

2 .0
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TABL E V .— U r in a r y E x c r e t io n
Pre-oophorectomy

op

E st r o g e n s (Averages in jug./24 hrs.)

Pre-adrenalectomy

Post-adrenalectomy

Estradiol

Estriol

Estrone

Estradiol

Estriol

Estrone

Estradiol

Estriol

Estrone

1

10.9

3. 5

1.5

8. 0

1.7

0. 9

5.4

1.2

0.7

2

12.7

1. 5

1.4

7. 7

2. 0

0. 6

3.5

0.4

0.0

3

9. 5

3. 0

1.7

8. 5

2. 2

1.1

1.0

0.5

0.2

4

7. 7

2. 4

2. 5

11.9

3.3

2.5

2.1

1.3

2. 3

5

3. 9

2. 6

1.5

4. 0

1.8

1.0

3.1

0.7

0. 4

6

4. 5

1.5

1.2

6.4

1.4

0. 9

6.2

1.9

1.2

7

Died
2. 6

1.3

0.6

ther to 5.4 pg. This patient was still able
to produce an estrogen-like substance after
The clinical assessment of such patients
total ablation of the ovaries and adrenals;
is often difficult and inaccurate because of
yet, in spite of this, she lived on for some
the variables in response. Skin metastases
31 months. If Bergenstal’s premise is cor
and visceral metastases may progress while
rect, one would not have expected her to
bony metastases may regress. Thus, a pa
respond favourably, because there was still
tient may show regression of some systemic
active estrogen production from some
metastases while her general condition is
source in the body. Yet, by any criteria, the
deteriorating. In many patients who may
response to treatment was favourable.
be materially benefited, the subjective re
In patients 2, 3 and 4, the estriol levels
sponse is good; they feel much improved
preoperatively
were 12.7 pg., 9.5 pg. and
by the endocrine ablation, whether objec
tive evidence is present or not. All pa 7.7 pg. respectively, and in all three the
tients living for more than a year after urinary estrogens dropped after bilateral
oophorectomy and adrenalectomy were con ovariectomy and adrenalectomy to levels
almost indistinguishable from zero; namely,
sidered to have been benefited.
The estrogen levels are shown in Table 3.5 pg., 1.0 pg. and 2.1 pg. Here
V and the figures given are the arithmetic one would have expected a good response
mean of four determinations of each of the because of the relatively high preoperative
three estrogens, namely, estriol, estrone levels. Yet, in actual fact, patient No. 2,
and estradiol 17/J, before and after oophor who had the highest level, had one of the
ectomy. Following adrenalectomy two poorest responses and died within six
assay determinations were done to obtain months. She had neither subjective nor ob
the mean value. In measuring estrogens by jective improvement, apart from a lessen
this method it should be pointed out that ing in her negative calcium from a level of
any individual value below 3 /xg./24 hrs. is —524 preoperatively to —43 after the adren
indistinguishable from zero.28 Therefore, in alectomy.
Patients 4, 5 and 6 had preoperative
assessing our results, the values found for
estrone and estradiol cannot be compared, estriol levels of 7.7, 3.9 and 4.5 pg., which
because they fall into the 3 pg. or below were rather on the low side, particularly
5 and 6. The levels dropped postoperatively
class.
In evaluating the urinary estrogen levels to below 3.2 pg. in patients 4 and 5. Patient
in this small series of seven patients, one is 6 died three weeks after adrenalectomy
struck by the variation in the amounts ex and consequently no levels were done. In
creted by the patients. Patient No. 1 ex patients 4 and 5, who had low urinary
creted 10.9 p g . of estriol in the pre-oophor estrogen excretion levels, the clinical re
ectomy period, and after the bilateral sponse was considered good; one lived for
adrenalectomy the level dropped still fur 36 months and the other for 32 months
D isc u ssio n
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after the operations had been completed.
These results tend to refute Bergenstal’s
hypothesis of a poor response in the patient
with a low urinary estrogen excretion level.
The result in patient 6, who had a low pre
oophorectomy estrogen level and died soon
after the adrenalectomy, tends to support
Bergenstal’s hypothesis.
S um m ary

Our series comprises 26 patients with
advanced carcinoma of the breast who
underwent bilateral oophorectomy and bi
lateral adrenalectomy. Of these, 16 are
known to have died, the longest survival
time being 40 months and the shortest,
two weeks. The average survival time was
13.9 months.
Six patients were operated upon more
than a year ago; the longest survival time
is 44 months, and the shortest, 14 months.
These patients are all still alive, with an
average survival of 31 months. Three other
patients have been followed-up for less
than a year and are all still alive and im
proved. One patient has been lost to follow
up study at this time.

4. C a d e , S.: Adrenalectomy in cancer of the
breast, In-. Endocrine aspects of breast can
cer, edited by A. R. Currie, E. & S. Living
stone, Ltd., Edinburgh, 1958, p. 2.
5. G a l a n t e , M. a n d M c C o r k i .e , H. J.: Clinical
evaluation of bilateral adrenalectomy and
oophorectomy for advanced mammary
carcinoma, Amer. J. Surg., 9 0 : 180, 1955.
6. P e a r s o n , O. H. et al.: Clinical and metabolic
studies of bilateral adrenalectomy for ad
vanced cancer in man, Surgery, 34: 543,
1953.
7. P e r l i a , C. P . et al.: Critical a n a ly sis o f palli
ation produced by adrenalectomy in meta
static cancer of the female breast, Ann.
Intern. Med., 45: 989, 1956.
8. P e a r s o n , O. H. et al.: Evaluation of endocrine
th e r a p y

9.

10.

11.
12.

13.

C o n clusion s

As yet it is impossible to select preoperatively, on the basis of urinary estrogen
excretion levels, those patients likely to
respond favourably to ovariectomy and
adrenalectomy. The subjective and objec
tive results from endocrine ablation are
encouraging in the older patient, particu
larly those with widespread bony metastases. The average survival for those pa
tients who have died was 13.9 months and
for the six patients still alive the average
survival is 31 months.
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WOUND HEALING. Proceedings of a Symposium
held on 12-13 November, 1959, at The Royal
College of Surgeons of England. Edited by D.
Slome. Organized by Smith & Nephew Research
Ltd. 94 pp. Ulust. Pergamon Press, Oxford,
England, 1961. $5.00.
This little book is well worth the attention of
any surgeon. In it are recorded findings of
nine investigators or groups of investigators,
some of them basic science teachers and some
clinical surgeons, but all interested in how
wounds heal.
The m ain subjects investigated by the ex
perimental method are m itotic activity of skin,
skin metabolism, mechanism of wound contrac
tion, collagen, tensile strength of wounds and
adhesion of wound dressings. It is interesting
to note the variety of techniques and tools that
can now be brought to bear in studies of
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R esume
On sait maintenant qu’il est possible de re
tarder revolution du cancer mammaire par l’ovariectomie associee a la surrenalectomie. Cette therapeutique reste essentiellement palliative, et
devant les troubles qu’elle est susceptible de provoquer, il serait tres utile de posseder un moyen de
prevoir les reactions du patient. Le present article
resume et rapporte les resultats que les auteurs
ont obtenus dans une tentative de cet ordre sur
une serie de 26 malades.
Ces malades furent toutes traitees par ovariectomie et surrenalectomie bilaterales, pour cancer
du sein inoperable. Elies etaient toutes menopausees, soit a cause de leur age, soit du fait
d’irradiations anterieures, de sorte que dans les
dosages biologiques, il n’y avait pas lieu de tenir
compte des variations susceptibles d’etre imputees
au cycle menstruel. Les epreuves de laboratoires
utilisees peuvent etre classees en trois groupes:
(1 ) Etudes de l’excretion des oestrogenes sur
quatre echantillons par 24 heures. (2 ) Etude de
la balance calcique pendant une periode de
quatre jours: on dosa le calcium urinaire et le
calcium fecale. (3 ) Une serie de tests moins speciaux: azote ureique, bilirubine serique, albumine,
globuline serique, etc.
En conjonction avec l’operation, on institua
toute une therapeutique hormonale, exposee ici
en detail. Au point de vue pronostic, les resultats
ont ete les suivants: 16 malades sont mortes
apres un temps moyen de survivance de 13.9 mois;
pour les autres le temps de survivance est de 31
mois. Ces resultats sont encourageants, surtout si
l’on considere qu’il s’agissait de patientes agees,
dont certaines porteuses de metastases osseuses.
Il est cependant impossible, sur la seule base des
niveaux d’excretion des oestrogenes urinaires, de
determiner a l’avance quelles malades repondront
favorablement a l’operation.

natural and surgical phenomena: clinical ob
servation, electron microscopy, biochemistry,
histochemistry, transparent chamber technique,
enzyme estimation, mercury tensiometer tech 
nique, m etabolic and radioisotope methods and
so on. An interesting new concept is that m i
totic activity in wounds is not due to a growth
hormone of injured tissue but to loss of the
normal m itotic inhibitor of uninjured tissue. Of
more practical use is the new knowledge that
aponeurosis regains tensile strength slowly and
even after a year is not as strong as uninjured
tissue and that the same is probably true of
skin and all layers of a wound. Other ideas,
not new, are reaffirmed: that dressing changes
remove exudate and epidermis, and retard heal
ing; that we have not found an ideal wound
dressing yet; but that fine mesh gauze under
absorbent cotton wool under cellulose is as
good as any.
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THE SUPRARENAL GLANDS
D. L. C. BINGHAM, M.B., Ch.B., F .R .C .S .(E d in .), F .R .C .S .[C ], F.A.C.S.,* K ingston, O nt.
T h e adrenal glands are two small glands
of internal secretion which are situated
one on each side of the median plane,
within the perinephric fascia close to the
upper poles of the kidneys and the great
vessels of the abdomen. Each gland is en
closed in a thin fibrous capsule and con
sists of an outer cortical portion, rich in
lipoids, and an inner medullary portion
which stains deeply with chromic salts. The
cortical portion, the suprarenal cortex, is
derived from celomic epithelium. It is first
recognizable at the beginning of the fourth
week of intrauterine life as a number of
buds from celomic cells at the root of the
mesentery. Shortly after their formation
these buds separate from the parent epi
thelial mass and form the suprarenal ridges
which lie between the mesonephros on each
side and the root of the mesentery. At the
same time cells from neighbouring collec
tions of sympathochromaffin tissue migrate
into these cortical suprarenal ridges to
form the future medullary portions of the
suprarenal glands.
The cortex and medulla of the suprarenal
gland are thus derived from different embryological sources. In man they form a
single anatomical entity or gland but ontogenetically, phylogenetically, structurally
and functionally the cortex and medulla
are distinct and separate from each other.

Anatomy

The right gland is pyramidal in shape;
the left is semilunar and is usually the
larger. They measure from 30 mm. to 50
mm. in height, are about 30 mm. in
breadth, and are from 4 mm. to 6 mm. in
thickness. Each weighs from 3 g. to 4 g.
Relations

The right suprarenal gland lies behind
the inferior vena cava and right lobe of the
"Professor of Surgery, Queen’s University, Kings
ton, Ont.

liver, and in front of the diaphragm. Its
base is usually related to the medial and
anterior surface of the upper pole of the
right kidney but it may be separated from
the kidney by a centimetre or even more.
Occasionally the duodenum overlaps the
inferior portion. A little below the apex
and close to its anterior border there is a
short, rather narrow groove called the
hilum, from which the right suprarenal
vein emerges and passes medially to join
the inferior vena cava after a short course,
often of less than 3 mm.
The left suprarenal gland is crescent
shaped. Its upper anterior surface is cov
ered by the peritoneum of the lesser sac,
which separates it from the cardiac end of
the stomach and upper pole of the spleen.
The lower part of the anterior surface is
not in close contact with the peritoneum
but is related to the pancreas and splenic
artery. The hilum is situated in the lower
part of the anterior surface and from it
emerges the long left suprarenal vein,
which usually joins the left inferior phrenic
vein and then empties into the cephalic
edge of the left renal vein just medial to
the junction of the internal spermatic vein
with caudal edge of the left renal vein.
The posterior surface of the left suprarenal
gland rests against the left crus of the dia
phragm medially and the upper pole of the
left kidney laterally. The convex medial
border is closely related to the left celiac
ganglion which lies medial to its lower
part.
Accessory suprarenal tissue is often pres
ent in the fat and connective tissue which
surrounds the suprarenal glands. It is also
occasionally present in the epididymis, the
spermatic cord, and in the broad ligaments
of the uterus.
Structure

The suprarenal gland is enclosed in a
capsule of connective tissue from which
trabeculae pass into the gland substance.
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Occasionally, smooth muscle fibres are
present in the capsule. The gland consists
of two parts, an external, the cortex, and
an internal, the medulla. The cortex is deep
yellow and forms the larger part of the
gland. The medulla is soft and pulpy and
dark brown or red. In the cortex three
distinct areas or zones can be distinguished:
(1 ) The zona glomerulosa situated im
mediately beneath the capsule. It is com
posed of cells arranged in rounded groups
with, here and there, indications of an
alveolar arrangement. (2 ) The zona fasciculata, the intermediate and largest part
of the cortex, is made up of columns of
cells arranged in a radial manner. These
cells are finely granular and usually con
tain globules of lipoid material. (3 ) The
zona reticularis, the innermost zone of the
cortex, marches with the medulla, and con
sists of irregularly arranged columns of
cells, which often contain pigment gran
ules.
The medulla, which is enclosed by the
cortex, is composed of large, finely granular
chromaffin cells, in close and intimate rela
tion to a rich plexus of venous sinusoids.
It is generously supplied by non-medullated
nerve fibres, which have many small
sympathetic ganglion cells upon them.
The suprarenal glands have a very rich
blood supply from the superior middle and
inferior suprarenal arteries. The superior
suprarenal artery is usually a branch of the
inferior phrenic artery but it may arise
directly from the aorta. The middle supra
renal artery arises directly from the aorta;
and the inferior suprarenal artery is usually
a branch of the renal artery or its superior
branch. These three main vessels encom
pass each of the three surfaces of the gland
and from them arise up to 50 or 60 small
arterial twigs, which pass through the gland
capsule to form a subcapsular plexus,1, 2
which gives rise to two types of vessels:
(1 ) A capillary network, which forms
sinusoids around the cortical cells and
finally drains into the medullary sinusoids,
and (2 ) the arteriae medullae, small
straight arteries without branches which
run directly through the cortex to reach
the medulla.
The arteries of the adrenal are end ar
teries to the zona fasciculata of the cortex
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and their ligation causes focal lesions in
this zone.
The venous drainage is mainly to a large
vein, which emerges from the gland at the
hilum, but small veins also leave the
periphery of the gland and accompany the
arteries to the venae comites of their parent
arteries. The intrinsic venous drainage is
made up of cortical sinusoids, cortico-medullary sinuses, and several orders of thinwalled veins. These drain into large venous
trunks which unite to form the extrinsic
suprarenal veins.2
The nerve supply of the suprarenal
gland is very rich and is derived from the
vagus and from the splanchnic nerves
through the celiac and renal plexuses. The
numerous nerve fibres pass through the
capsule, traverse the cortex and end around
the cells of the medulla. They have many
small ganglia developed upon them in the
medullary portion of the gland.
The lymphatics, which are numerous,
pass medially to end in the lumbar lymph
nodes.
P hysiology

It has already been emphasized that the
adrenal cortex and the adrenal medulla,
though aggregated together, have quite
separate functions. The adrenal medulla is
functionally related to the sympathetic
nervous system and secretes into the blood
stream the hormones, epinephrine and nor
epinephrine, which cause, throughout the
body, almost the same effects as direct
stimulation of adrenergic sympathetic
nerves. Usually, approximately 75% of the
secretion of the adrenal medulla is nor
epinephrine and 25% epinephrine, but
these proportions vary considerably under
different conditions.
The effects of epinephrine and nor
epinephrine, though similar, present impor
tant differences. Nor-epinephrine causes
contraction of practically all the blood ves
sels of the body, some increased activity
of the heart, inhibition of the gastrointes
tinal tract and dilatation of the pupil.
Epinephrine causes similar effects but it
has a greater effect on cardiac activity and
output than nor-epinephrine. Epinephrine
also causes much weaker contraction of
the blood vessels of muscles than nor-
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epinephrine, an important difference, since
the effect of epinephrine on arterial pres
sure is consequently much less than that of
nor-epineplirine. Thus the effect of epi
nephrine on the cardiovascular system is to
increase cardiac output and tissue perfusion
considerably, while that of nor-epinephrine
is to cause a greater elevation of blood
pressure but less increase in blood flow
through the tissues.
Both epinephrine and nor-epinephrine
stimulate tissue metabolism, but the effect
of epinephrine is about ten times greater
than that of nor-epinephrine. It also
enhances the rate of glycogenolysis in the
liver and the rate at which glucose is re
leased into the blood stream.
Epinephrine and nor-epinephrine are
continually being secreted into the circula
tion, where they cause effects similar to
stimulation of the sympathetic nervous sys
tem. The average normal resting secretion
rate of nor-epinephrine is about 0.2 p g ./
kg./min. and that of epinephrine is about
0.07 /xg./kg./min. These are considerable
quantities, enough in fact to maintain nor
mal blood pressure when all direct sympa
thetic pathways to the cardiovascularsystem have been ablated.
After secretion into the circulation, part
of the epinephrine and nor-epinephrine is
destroyed at sympathetic nerve endings by
the enzyme, monoamine oxidase, and part
is excreted in the urine, from which nor
mally 5-20 fig. of epinephrine and 1550 fig. of nor-epinephrine can be recovered
in a 24-hour period.
T he adrenal cortex elaborates an entirely
different group of hormones, the corti
costeroids, the most important of which
are the C21 steroids, cortisol, corticosterone,
and aldosterone. Cortisol and corticosterone
are produced by the zona reticularis and
zona fasciculata, while aldosterone is
formed in the zona glomerulosa.3 The
adrenal cortex also forms C19 compounds
or androgens and very small amounts of
C1S compounds or estrogens, probably in
the zona reticularis.
The C21 steroids, cortisol, cortisone and
corticosterone, are active in carbohydrate
metabolism and cause an increase in blood
glucose levels and are therefore called
glucocorticoids. They also have a signifi
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cant relationship to both protein and fat
metabolism. Aldosterone has a weak action
on carbohydrate metabolism but exerts a
profound and controlling effect on electro
lyte and water metabolism and is therefore
called a mineralocorticoid.
The adrenal C 18 androgens exert a much
less masculinizing effect than testosterone,
which is derived from the testes, but it is
probable that the development of sexual
hair, seborrhea, increased growth and the
excretion of 17-oxysteroids ( ketosteroids)
in young girls at puberty is due to the
adrenal C19 androgens.
Functions o f th e M ineralocorticoids
Loss of the adrenal cortex shortly results
in death unless the patient receives inten
sive sodium chloride or mineralocorticoid
therapy. Without mineralocorticoids, the
concentrations of sodium and chloride in
extracellular fluid rapidly becomes greatly
reduced. A fall in cardiac output results
which proceeds to a shock-like state, which
is followed by death. The mineralocorticoids
are thus essential to life.
The most important mineralocorticoid is
aldosterone, which is responsible for the
great bulk of the mineralocorticoid activity
of the adrenal cortex, though a small frac
tion is produced by corticosterone, and a
minute fraction by desoxycorticosterone,
which is secreted in very small quantities
by the adrenal cortex and has a potency of
only l/40th that of aldosterone.
The essential actions of aldosterone and
the other mineralocorticoids are: (1 ) In
creased renal tubular reabsorption of sodi
um, especially by the proximal tubules.
This effect increases the quantity of sodium
in extracellular fluids. However, hyper
natremia does not usually occur since it
causes thirst and thus promotes drinking,
which adds to body fluids. In this way the
concentration of sodium in extracellular
fluid is maintained at nearly constant levels.
(2 ) Decreased tubular reabsorption of
potassium. This effect causes an increase
in the renal excretion of potassium, which,
if it is excessive, may result in hypokalemia
and muscle paralysis due to hyperpolariza
tion of nerve and muscle membranes. (3 )
Increased transfer of sodium ions into the

190

CANADIAN JOURNAL OF SURGERY

cells with, at the same time, an increase
in the transference of potassium ions out
of the cells.
In addition, aldosterone increases the re
absorption of chloride ions from the renal
tubules. This effect of aldosterone admin
istration is probably secondary to the in
creased sodium reabsorption which it
causes, since this results in an electrical
potential gradient between the lumen and
the outside of the tubules, with positivity
on the outside. This positivity attracts nega
tively charged ions, particularly chloride
ions. In spite, however, of a considerable
increase in the total quantity of chloride
in the extracellular fluid, its concentration
decreases, since, at the same time, a greater
than normal proportion of bicarbonate is
reabsorbed due to the exchange reaction
which takes place when sodium is reab
sorbed; in this reaction hydrogen ions are
secreted into the tubules to take the place
of the sodium. The secreted hydrogen ions
originate from carbonic acid molecules, and
when hydrogen ions are secreted bicarbon
ate ions are left in the extracellular fluids.
Thus, there is a shift in the hydrogen ion
concentration of the body fluids in the di
rection of alkalosis, and increased secretion
of aldosterone promotes alkalosis, while de
creased secretion promotes acidosis.
The effect of aldosterone is thus to cause
a marked increase in total extracellular fluid
electrolytes. As a result, since electrolyte
concentrations are maintained at reasonably
constant levels by increased fluid intake, a
marked increase in extracellular fluid vol
ume occurs. It follows therefore that when
large amounts of aldosterone are secreted
by the adrenal cortex or are administered,
serious extracellular edema may occur.
Aldosterone also affects arterial pressure.
Firstly, it does so as a consequence of the
increased extracellular fluid volume it
causes. But, secondly, it has some direct
and as yet unexplained effect on resistance
to blood flow in the peripheral vessels.
This may be due to a direct action of mineralocorticoids on the arteries themselves,
which either causes endothelial swelling or
increased contractility of the arteriolar
walls, either or both increasing the total
peripheral resistance.
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The regulation of aldosterone secretion
is carried out by neuronal centres in an
area of central grey substance round the
central aqueduct just rostral to the pineal
body, the stimulation of which provokes
the production of a hormone which stimu
lates aldosterone secretion analogous to
corticotrophin.4 There is also evidence5' 8
that the kidney may be a site of production
of aldosterone-stimulating hormone, per
haps in the juxta-glomerular apparatus.
These, and other mechanisms, maintain a
normal sodium concentration in the extra
cellular fluid volume. Increased potassium
concentration also increases the rate of
aldosterone secretion but quantitatively
this effect is much less than that caused by
a reduction in the concentration of sodium
in the extracellular fluid, where a fall of
only 2 or 3 mEq./l. will increase the rate
of aldosterone secretion several-fold.
The diencephalic - glomerulotrophin - aldo
sterone system is thus one of the most im
portant mechanisms which maintain the
milieu d’interieur of the body. It responds
within a matter of minutes but once aldo
sterone has been secreted its action lasts
for several hours.
The Function of Glucocorticoids
The glucocorticoids, cortisol, cortisone,
and corticosterone, play a significant part
in the metabolism of carbohydrates, pro
teins and fats. They also have important
functions in combating the physical and
mental stresses of everyday life. Indeed,
without glucocorticoids, minor illnesses,
such as the ordinary mild respiratory tract
“cold” becomes a very major infection and
may result in death. The glucocorticoids
therefore have functions almost equally as
important as the mineralocorticoids.
At least 95% of the glucocorticoid activ
ity of the secretions of the adrenal cortex
results from the secretion of cortisol, also
known as hydrocortisone or Compound F.
The remaining small amount of glucocorti
coid activity is brought about by cortico
sterone and a very small amount of corti
sone.
Glucocorticoids stimulate gluconeogenesis by the liver, often as much as sixfold
to tenfold. One of the effects of this is a
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marked increase in the glycogen content of
the liver cells. Another is a slight decrease
of glucose utilization by the cells of the
body. Both these effects, acting together,
may cause a rise in blood glucose concen
tration, thus producing the condition,
adrenal diabetes, which, if long continued,
may cause degenerative changes in the beta
cells of the islets of Langerhans and even
tually cause typical and permanent pan
creatic diabetes.
The glucocorticoids also cause significant
effects on protein metabolism. They reduce
the protein stores in most of the body cells
by (1) increasing the catabolism of pro
teins in the cells, and (2) decreasing the
rate of protein synthesis.
In the liver cell, however, the protein
content is considerably increased. The
plasma proteins, which are produced in
the liver and then released into the blood
stream, are also considerably increased.
Further, blood amino acid concentrations
are elevated by delay or interference with
amino acid incorporation into cell proteins,
and by an increased rate of protein cata
bolism. In this and other ways therefore a
readily available excess of amino acids is
provided to damaged cells for reparative
purposes in time of need.
The Adrenal Sex Hormones
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diseases, the quantity of 17-ketosteroids ex
creted may be greatly increased, sometimes
even to as much as 20 times the normal.
Estrogens or C18 compounds may be
formed in the adrenal cortex but the evi
dence in favour of this is largely indirect.
Also the amount formed there must be
small. Nevertheless, the removal of this
source of estrogens, in addition to other
sources, such as the ovaries, influences
favourably the progress of carcinoma of the
breast in perhaps one-third of patients
with advanced disease. In our experience
of some 30 patients on whom we have
carried out bilateral adrenalectomy and
oophorectomy, at least one-third have ob
tained objective benefit, and in one case
previously demonstrable metastases have
disappeared and the patient is well four
years and four months after operation.
It is apparent from this brief outline of
adrenal physiology that these glands play
a very major role in total body economy.
They are intimately connected with the
metabolism of protein, carbohydrates and
fats; they play a major part in maintaining
normal body fluid volume; they influence
decisively the delicate mechanisms which
maintain the constancy of acid-base balance
and, in addition, influence sexual and re
productive functions. Thus, particularly in
the male, they play major roles, both in
the preservation of the individual and in
the continuation of the race.
But, although these facts are easily com
prehended, it is perhaps not so simple to
define and delimit the boundaries of the
normal functions of the adrenal glands,
since undoubtedly the observed normals of
adrenal functions vary considerably.

Progesterone, estrogens, and at least five
different androgens are secreted into the
blood stream by the adrenal cortex. C 19
compounds or androgens, including dehydroepiandrosterone and androstenedione,
are formed in the adrenal cortex, probably
in the zona reticularis.7 ,s Derivatives of
these, the 17-ketosteroids, are excreted in
the urine, and since the only other signifi
C l in ic a l M a n if e s t a t io n s
cant sources of urinary 17-ketosteroids are
So far however as human disease is con
the testes, the quantity of 17-ketosteroids
cerned,
the disturbances of adrenal endo
excreted in the urine each day is approxi
crine
function
which can clearly be recog
mately proportional to the sum of adreno
nized
are
those
due to:
cortical and testicular activity. In the
A. Hypofunction
adrenalectomized female, almost no 171. Chronic—Addison’s disease
ketosteroids are found in the urine, and in
2. Acute—Adrenal apoplexy
the adrenalectomized male the quantity
B. Hyperfunction
secreted (14 mg. per day) is about one
1. Cortical—(i) Primary aldosteron
half of the normal amount. In contrast, in
ism — Conn’s syn
a number of adrenocortical or testicular
drome
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(ii) Cushing’s syndrome
(iii) The
adrenogenital
syndrome or adrenal
virilism
(iv) Feminizing adrenal
hypercortism
2. Medullary — Pheochromocytoma or
paraganglioma
In addition, the adrenal glands may give
origin to a variety of benign and malignant
tumours which may or may not be endo
crine-secreting:
(a ) Cortical tumours:
(i) Benign adenomas
(ii) Carcinoma
(b ) M edullary tum ours:
(i) Pheochromocytoma or para
ganglioma
(ii) Ganglioneuroma
(iii) Neuroblastoma or sympathicoblastoma
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a state resembling oligemic shock super
venes and leads to death. All of these
changes may be reversed by the administra
tion of adrenal cortical steroids and sodium
chloride.
2. Acute hypofunction of the adrenals.—
This may occur as the result of hemorrhage
into the substance of both adrenals. This
may take place during the course of acute
fevers and septic conditions such as ful
minating meningococcal infections. The
hemorrhage is primarily into the medulla
but the cortex becomes stretched and large
ly necrotic. There is usually abdominal
pain, marked collapse, and death may occur
in a few hours—a series of clinical happen
ings known as the Waterhouse-Friderich
sen syndrome. Similar changes occurred in
both patients and animals upon whom bi
lateral adrenalectomy was carried out be
fore the isolation and therapeutic use of
the steroid compounds.

A. H ypofunction o f the Adrenal Glands
1. Addison’s disease.—Thomas Addison’s
description in 18559 of the symptom com
plex which bears his name is perhaps the
first fundamental contribution to the path
ology of the adrenals or indeed to the
study of the endocrine system. The classi
cal syndrome is usually the sequel of com
plete destruction or atrophy of the supra
renal glands with, as a result, total or
near-total deprivation of cortical steroid
secretions. The clinical features are muscu
lar weakness, hypotension, pigmentation of
the skin and sometimes of the mucous
membranes of the mouth by the deposition
of melanin, marked asthenia, emaciation
and anemia, and alimentary symptoms such
as anorexia, vomiting, and diarrhea. There
is marked lowering of sexual function. Al
terations in ionic and fluid balance occur
with reduction in both the total body sodi
um content and the plasma potassium con
centration, and a fall of plasma chloride
and bicarbonate. The plasma volume is de
creased with, in many cases, hemoconcentration. Towards the end there is depres
sion of many metabolic processes such as
the rate of deamination of aminoacids,
phosphorylation processes in general, and
the level of tissue Oa consumption. Finally,

B. H yperfunction of the Adrenal Glands
1. (i) Primary aldosteronism.—The first
case of primary aldosteronism was reported
by Cope and Garcia-Llaurado10 in 1954
and the clinical syndrome was described
by Conn in 1956.1113 It is a clinical entity
characterized by episodes of muscular
weakness which may even resemble paraly
sis, polyuria, polydipsia, tetany, hyperten
sion, striking serum electrolyte imbalances,
alkalosis, hypernatremia, hypokalemia, and
a renal tubular defect in the reabsorption
of water. In contrast to nephrosis, decom
pensated cirrhosis and congestive cardiac
failure, primary aldosteronism is not associ
ated with edema, but excessive renal potas
sium losses are present in renal tubular
acidosis, the Fan coni syndrome, and after
ureterosigmoidostomy. These conditions
are all associated with acidosis and a low
serum bicarbonate concentration and are
thus readily distinguished. The distinction
between primary aldosteronism and potas
sium-losing nephritis, however, may be very
difficult, particularly when biochemical
changes other than hypokalemia are either
trifling or absent, and when neither in
creased aldosterone secretion can be de
tected nor an adrenal tumour can be dem-
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onstrated by the various methods of
radiographic examination. Also chronic
pyelonephritis may be associated with ad 
renal hyperplasia and secondary aldoster
onism14 and it may also occur in the late
stages of malignant hypertension.15
In primary aldosteronism, or Conn’s syn
drome, the symptom complex is the direct
result of the over-production of aldoster
one, either as the result of adrenal cortical
hyperplasia, an adrenal cortical adenoma or
an adrenal cortical carcinoma. Primary
aldosteronism is a condition with many
consequences and is of quite exceptional
interest. The syndrome is progressive, with
increasing hypertension, secondary renal
damage, and a rising risk of cerebrovascu
lar hemorrhages and myocardial degenera
tion. Removal of the cause, however,
whether it be simple cortical hyperplasia,
cortical adenoma, or carcinoma, arrests the
process, and in the absence of severe im
pairment of renal function or acidosis,
planned exploration of the adrenals should
be carried out. If, however, severe renal
dam age is already present, removal of a
cortical tumour of hyperplastic adrenals,
may precipitate renal failure, as a critical
decrease in renal function may follow from
the lowering of blood pressure which re
sults.10' 17
Recently, Delorme and Genest18 re
viewed the 31 cases reported up to 1959.
Twelve were male and 19 female; thenages varied from 11 to 63, with a peak inci
dence in the middle years of life (30-45).
Five occurred among children but no famil
ial cases have been reported. The causative
lesions among these 31 cases were 22
adenomata; three cases of hyperplasia; one
of adenoma and hyperplasia; two of carci
noma, and three were normal. Clinically,
they tended to fall into three main groups:
(1 ) Patients with arterial hypertension,
headache and amblyopia. (2 ) Patients
with predominantly renal symptoms, char
acterized by polyuria, polydipsia and noc
turia. (3 ) Patients with manifestations of
a neuromuscular disorder, such as intermit
tent muscular weakness or paralysis, spon
taneous or latent tetany, muscle cramps,
pains and paresthesiae.
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We have experience of one case of prim
ary aldosteronism.
C a se R ep o r t

Mrs. W., a 54-year-old woman, was first
seen in October 1959. A known hypertensive
since 1951, she had elevations in blood pres
sure as high as 240/130. She developed throm
bosis of her right middle cerebral artery in
1952, which left her with some residual left
sided weakness. Antihypertensive therapy was
initiated in 1954, which reduced her blood
pressure to about 165/100, at which level she
often complained of weakness, vertigo and
headache. She was readmitted in October
1959 with another cerebral thrombosis. She
was found to have a persistently low serum
potassium concentration (less than 3.0 m Eq./
1.) and an elevated serum sodium concentra
tion, usually above 148 m Eq./l. Her urinary
aldosterone excretion was elevated (19 pg. %/
24 hrs.). In spite of the many unfavourable
features of this case, mainly owing to her
chronic hypertension and cerebral thrombosis,
bilateral adrenalectomy was carried out on
November 3, 1959. Examination of the two
suprarenal glands revealed a normal right
gland but the left contained a cortical adenoma
which measured 2.5 cm. x 1.5 cm. in its long
and short axis. It was surrounded by a thin
connective tissue capsule and consisted of cells
which were round or oval, with a pale cyto
plasm and small nuclei with chromatin
clumped along the nuclear membrane.
She made a good recovery. Her serum potas
sium concentration rose to normal levels of
between 3.5 and 4.5 mEq./l.; her serum sodi
um concentration dropped to about 140
m Eq./l.; her blood pressure fell to 150/100,
at which level she felt tired, weak and list
less. A third cerebral thrombosis occurred in
February 1960, but during March she felt
fairly well. On April 5, 1960, an extensive
cerebral hemorrhage took place, from which
she died.
The final unfavourable outcome in this
case emphasizes the importance of recol
lecting that primary aldosteronism m ay con
tribute to or be the cause of a w ide variety
of cardiovascular, renal and neuromuscu
lar disorders, the majority of which will
undergo regression following reasonably
early discovery and removal of the adrenal
cortical tissue which is secreting excessive
amounts of aldosterone into the circulation.
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1. (ii) H ypercortism (Cushings disease).—
In 1912 Harvey Cushing recorded the clin
ical features of a woman who suffered from
headache, back pain, obesity of the trunk,
the neck, and the face, but not of the ex
tremities, and from hypertension and hir
sutism. At that time he believed that she
suffered from a pituitary disorder.
Cushing19 did not encounter a similar
case until 1932. This patient, a man, was
treated by irradiation of the pituitary and
promptly improved. Thus, at the time, it
seemed reasonable to ascribe the etiology
of Cushing’s disease to a pituitary disorder,
probably an adenomatous formation of
basophilic cells of the anterior lobe of the
pituitary.
In the succeeding years of the 1930’s and
early 1940’s, it became clear that most pa
tients with Cushing’s disease did not re
spond to irradiation of the pituitary. Many
died of primary adrenocortical tumours,
benign or malignant, and, in a smaller
group, cortical hyperplasia was observed.
Some clarification of the nature of the
hormonal disturbances came in 1948 when
cortisone, and particularly adrenocorticotrophic hormone ( ACTH), were first used
clinically. Prolonged and, in some cases,
excessive administration of ACTH was
found to cause changes similar to Cushing’s
disease (which are often called “cushingoid”).
The clinical features of fully developed
Cushing’s syndrome are well known but
even today its etiology in any given case
may still be difficult to determine. It may
be due to simple adrenal cortical hyper
plasia, non-malignant cortical adenoma, or
to a carcinoma of the adrenal cortex. Also,
the adrenal changes may be primary, or
result from stimulation of the adrenal gland
by hypersecretion of pituitary ACTH. An
adenoma of pituitary basophil cells is some
times present but usually, particularly in
cases in which the etiology is primarily
adrenal in origin, hyalinization and func
tional depression of the basophil cells of
the pituitary occurs as a result of the ele
vated blood corticoid level. That Cushing’s
syndrome may be due to a hypersecreting
carcinoma of the adrenal cortex which, in
its early stages, has not metastasized, is
frequently encapsulated, and curable by

complete removal, makes the early diagno
sis and treatment of the syndrome most
desirable. It is also noteworthy that 43
patients have been recorded in whom ad
renal hyperplasia and apparently hyper
cortism was associated with a primary
carcinoma in other parts of the body, usu
ally bronchial, and usually with metastases,20 an association which unless re
membered and excluded may perhaps
result in fruitless adrenalectomy.
From an analysis of several large series
of patients the common clinical features of
Cushing’s syndrome and their approximate
percentage frequency is as follows:
Sym-ptom

Percentage frequency

Obesity..........................................................
Hypertension................................................
Hirsutism......................................................
Glycosuria.....................................................
Impotence or oligomenorrhea...................
Plethora.........................................................
Purple striation.............................................
Weakness.........................................................
Purpura............................................................
Osteoporosis....................................................
Edem a..............................................................
Acne..................................................................
Mental changes..............................................
Pathological fractures...................................
Imperfect wound healing.............................
Polyuria...........................................................

90
80
75
75
75
65
65
60
55
55
50
45
45
40
35
45

The typical case of Cushing’s syndrome
may be diagnosed at a glance, but the very
diversity of the syndrome is an indication
of the many-sided effects of steroids and is
also a stimulus to its early recognition in
atypical cases.
Glycosuria and impaired glucose toler
ance are present in about half the cases.
In a smaller fraction, severe disturbances
of electrolyte metabolism occur. These dis
turbances are, however, in no way diag
nostic of Cushing’s syndrome and specific
investigations should be directed to deter
mining whether the production and excre
tion of adrenal steroids and the control of
the adrenal gland by the pituitary is ab
normal. These investigations include:
(a ) Estimation of urinary steroids.—
The determinations of urinary 17-ketogenic
steroids (17-KGS) or of 17-hydroxycorticosteroids (17-OHCS) are useful measures
of the excretion of metabolites of cortisol,
although they also estimate pregnanetriol
and related metabolites of 17-hydroxyprogesterone. Often 17-ketogenic steroid
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excretion is within the upper limit of nor
mal (males 5-20 mg. per day; females 4-16
mg. per day) in Cushing’s syndrome, but
considerable variations occur and elevated
levels are often observed if the estimations
are reported.
Similar information may be obtained
from the estimation of urinary cortisol ex
cretion or plasma cortisol concentrations.
(b ) Other discriminating tests include
corticotrophin stimulation, suppression tests
using dexamethasone, the use of the ad
renal inhibiting agent SU 4885 and the
cortisol production rate by the administra
tion of 14C-labelled cortisol. These and
other tests make it possible to reach a pre
cise diagnosis of Cushing’s disease and also
to make a reasonably accurate forecast of
the nature of the pathological process
which is causing the syndrome, whether
hyperplasia, adenoma or carcinoma of the
adrenal cortex.
We have had the opportunity of treating
three patients with hypercortism or Cush
ing’s disease. All three were young adults;
two were women. In all three bilateral
adrenalectomy was carried out. They made
entirely uncomplicated recoveries and in a
few weeks became less obese, hirsute and
edematous, in fact became once again nor
mal human beings. One of the women has
since married and has had children; the
man, from being relatively impotent and
“uninterested”, has returned nearly to nor
mal.
1. (in) The adrenogenital syndrom es.—This
group of conditions is due to the overpro
duction of androgens in either the adrenals,
the testes or the ovaries. If the fault orig
inates in the adrenal gland, it may be due
to primary or secondary cortical hyper
plasia, an adrenal adenoma or an adrenal
carcinoma. Testicular androgen-producing
tumours have all been benign, have gen
erally been palpable in one or other testis
and have varied in size from 1.2 to 12 cm.
in length. They are associated with precoc
ious puberty and increased total growth
often occurs; 17-ketosteroid excretion may
be normal or considerably raised.
Ovarian tumours such as the arrhenoblastoma or granulosa cell tumour may se
crete large quantities of androgen. There is
usually normal urinary 17-ketosteroid ex
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cretion but both tumours may secrete testo
sterone.
It is evident that the main question to be
answered in patients with overproduction
of androgens is their place of origin, testes,
ovaries or adrenals. Since the 17-ketosteroids which are excreted in the urine may
be derived from androgen produced in the
adrenals, ovaries or testes, it is impossible
to deduce from the total urinary 17-keto
steroid excretion from which site the andro
gen is originating. It has been found, how
ever, that if the urinary 17-ketosteroids are
fractionated by chromatography, there are
two fractions which are characteristic of
adrenal androgens. These are (1 ) dehydroepiandrosterone (DHA), and ( 2) 17-keto
steroids with an oxygen on carbon 11.
Thus chromatography of urinary 17-ketosteroids is an aid in diagnosing the site of
excessive androgen production.
The adrenogenital syndrome may be
present in the new-born, when it causes
pseudohermaphroditism or partial masculinization in the female. Males may be
born with obviously enlarged genitalia and
pubic hair may appear at about two years
of age. If untreated, growth rate is exces
sive, bone age is advanced, girls do not
menstruate and breast development is de
fective. In boys, spermatogenesis does not
occur.
The congenital variety of adrenal hyper
plasia is due to a defect in the elaboration
of hydrocortisone. As a result pituitary
ACTH production is not inhibited by ele
vated blood hydrocortisone levels. Its con
centration in the plasma thus rises and
stimulates excessive androgen secretion by
the adrenal glands. If cortisone is given in
normal replacement doses, the pituitary
ACTH secretion rate is reduced or sup
pressed to normal levels and the 17-ketosteroid excretion rate falls to normal. In
addition, in the untreated patient, there is
increased excretion of the unusual meta
bolite, pregnanetriol, a substance which is
characteristic of the congenital adrenogen
ital syndrome. It also is suppressed by the
administration of cortisone in normal re
placement doses.
In childhood the adrenogenital syn
drome in the male causes macrogenitosomia
praecox and, in addition to the growth of
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the genital organs and facial and bodily
hair, the voice deepens, and there is often
excessive muscular strength, the “infant
Hercules type”. In female children, in whom
the syndrome is more common, true isosexual precocious puberty is not induced.
There is instead a divergence in the direc
tion of virilism, adrenal virilism, with a
bodily hair growth of male pattern and
marked growth of the clitoris.
In adult women excessive androgen secre
tion causes hirsutism, breast atrophy,
amenorrhea, enlargement of the clitoris
and deepening of the voice, while in men
excessive androgen production may be un
suspected for a considerable time.
In adrenal tumours which are the cause
of the adrenogenital syndrome, the 17ketosteroids are usually markedly raised
but pregnanetriol excretion is negligible.
Cortisone does not suppress androgen pro
duction but chromatography of urinary
steroids will show increased dehydroepiandrosterone and this will exclude the pres
ence of an androgen-secreting testicular
tumour.
The usual pathological process respons
ible for hyperandrogenic states in adults is
secondary bilateral adrenal hyperplasia, but
in children and adolescents it is most com
monly due to unilateral adenomatous or
even carcinomatous neoplasia. In these
adrenal tumours 17-ketosteroid excretion is
usually substantially raised but pregnanet
riol excretion is negligible. Also, cortisone
does not suppress androgen production but
chromatography of urinary steroids will
show increased dehydroepiandrosterone
and this will exclude the presence of an
androgen secreting testicular tumour.
l.( iv ) Feminizing adrenal cortical tum
ou rs—These are rare tumours, only 38 cases
having been reported up to the present
time.21 They are nearly always malignant
and cause gynecomastia, testicular atrophy,
and a reduction in libido and potency. As
yet few comprehensive steroid analyses
have been carried out but in 10 of 17 pa
tients 17-ketosteroid excretion has been
raised; in 15 of 17 patients there was in
creased excretion of estrogens. In addition,
an increase in the excretion of dehydro
epiandrosterone has been observed.
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2. H yperfunction of the adrenal medulla.
—It has already been pointed out that the
adrenal medulla continually secretes epi
nephrine and nor-epinephrine into the cir
culation and that these two hormones cause
sympatheticomimetic effects. Under normal
circumstances the rate of secretion of these
hormones varies with body needs, adjust
ment in the secretion rate being made in
response to numerous stimuli through hu
moral and nervous, particularly sympa
thetic nervous, pathways.
The chromaffin cells of the adrenal me
dulla may however develop abnormal
characteristics and tumour formation may
occur. To these tumours the term pheochromocytoma has been applied. They are
usually benign but in about 15% are either
malignant or become malignant. The
occurrence of pheochromocytoma as an
inherited or familial abnormality has been
reported in 11 families.22’ 2:1 These tumours
are composed of polyhedral cells arranged
in solid masses, which usually give the
chromophil reaction. The stroma is scanty
but contains a considerable number of
blood vessels. Similar tumours may arise
from chromaffin cells elsewhere than in the
medulla, in which case they may be classi
fied as paragangliomas. Thus they may arise
(1 ) in any of the paraganglia within the
capsules of the sympathetic ganglia or in
close contact with them; or (2) in any of
the small groups of chromaffin cells scat
tered throughout the sympathetic plexuses,
of which the two largest masses are the
aortic bodies of Zuckerkandl, which lie, one
on each side of the abdominal aorta, at the
level of the origin of the inferior mesen
teric artery.
Most, though not all pheochromocytomata, secrete excessive quantities of epi
nephrine and nor-epinephrine into the
blood stream, the actual proportions of each
varying from case to case, and from time
to time. The effects of the increased secre
tion of these pressor amines vary but gen
erally patients whose tumours secrete inter
mittently have attacks of paroxysmal
hypertension, while those whose tumours
secrete pressor substances continuously
have persistent hypertension with, very
frequently, attacks during which the blood
pressure rises even higher than usual.
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The symptoms caused by paroxysmal
hypertension include headache, which is
often extremely severe; sweating and pal
pitation; great anxiety; nervousness, nausea
and vomiting; pain in the chest and abdo
men; and numbness, coldness and tingling
in the hands and feet. Weakness and ex
haustion often succeed an attack.
The duration of the illness varies from a
few weeks to as much as 10 years; also,
the frequency of the “spells” or attacks of
hypertension varies. In some, there may be
as many as 20 to 30 per day; in others,
these attacks may occur only once a day
or even as infrequently as once every two
or three months.
The clinical features of patients with a
persisting hypertension are somewhat simi
lar. They are nearly all thin and complain
of nervousness, palpitation, excessive per
spiration and loss of weight. In about 50%
of cases with a persisting hypertension,
attacks of even increased elevation of blood
pressure occur, and during these, very se
vere blinding headache, nausea, vomiting
and palpitation dominate the clinical pic
ture. The average duration of the illness
before discovery and treatment is from
three to four years but in some fortunate
patients it has been diagnosed within a
month of the onset of symptoms. In a few
less fortunate, however, symptoms have
been present for 15 or even more years
before diagnosis has been made and treat
ment has been instituted.
In both groups vascular accidents such
as coronary occlusion, cerebral hemorrhage
and thrombosis, loss of vision and conges
tive heart failure are prone to occur with
increasing frequency as time passes.
Laboratory findings.—Four drugs have
been widely used in the examination of pa
tients for pheochromocytomata. Histamine
base, phentolamine, piperoxan, and tetraethylammonium chloride or bromide. The
details of these are well known and will
therefore not be recounted here. They are
however, not always successful, or reliable,
and where doubt exists, the quantity of
circulating pressor amines in the blood
stream during attacks of hypertension or,
alternatively, the urinary catechol amines
secreted in the urine should be assayed.
W e have at present experience of three
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such cases. All belong to one family, in
which, in three generations, at least 20
members have probably harboured pheo
chromocytomata. At least four deaths can,
with reasonable certainty, be ascribed to
the pressor effects of the tumour. Tw o pa
tients are at present awaiting operation.
In two of our operated cases the tumour
was right-sided; in one it was bilateral.
None was malignant. All made excellent
recoveries from operation and have re
turned to normal good health.
(a) (i) Benign and (ii) Malignant
Tumours of the Adrenal Cortex and
Medulla
(i) The benign cortical adenomata—These
are the commonest. They occur as spher
oidal nodules which are usually welldefined and of a yellow colour; frequently
they are multiple. In the smaller adeno
mata the arrangement of the cells resembles
that of the cells of the zona fasciculata;
but in large adenomata there is a tendency
to a change, both in the type and arrange
ment of the component cells. The majority
of adenomata appear to be devoid of func
tional activity, but others may be associ
ated with and be the cause of either the
adrenogenital syndrome, Cushing’s syn
drome, or Conn’s syndrome of hyperaldo
steronism.
(ii) Carcinoma of the adrenal cortex.—
This is uncommon. Sometimes both adren
als present primary growths but one may
sometimes be involved secondarily from a
primary carcinoma of the other gland. Ex
cessive hormone secretion may persist in
spite of marked cellular aberration.
(b) (i-iii) Medullary tumours.—The in
teresting medullary pheochromocytoma has
already
been
briefly discussed.
The
ganglioneuroma is as a rule a simple tu
mour composed of mature ganglion cells.
Some however present a much less differ
entiated type of sympathetic nerve cell,
and metastasize freely. It should be remem
bered that ganglioneuromata arise not only
in the adrenal medulla but may occur any
where in relation to the sympathetic nerv
ous system. Thus these tumours have been
reported in the abdomen, thorax, and neck,
and a few examples have been recorded
in connection with peripheral nerves. Tire
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ganglioneuroma is usually firm, encapsul
ated and rounded and is composed of wellformed ganglionic nerve cells with smaller
cells of various forms and usually a large
number of both medullated and nonmedullated nerve fibres. Ganglioneuromata
elaborate no internal secretions and thus
possess no endocrine functions.
The neuroblastoma also secretes no hor
mones. It is composed of embryonic cells
which are variably differentiated as neuroblastic, and is similar histologically to the
medulloblastoma. It usually arises early in
life and may be present at birth. It is
cellular, hemorrhagic, and grows rapidly.
It metastasizes widely to the liver, lungs,
orbit, skull, bones, and other organs. Most
recorded examples have arisen in the
adrenals but it may originate in other parts
of the sympathetic system and is occasion
ally associated with a ganglioneuroma.
Adrenal ganglioneuromata and neuro
blastoma present either as an abdominal
mass, cause symptoms because of metastases, or much more rarely, when bilateral,
cause severe adrenal hypofunction. In the
latter event their diagnosis is usually easier
but when either a ganglioneuroma or a
neuroblastoma presents merely as a retro
peritoneal tumour, the preoperative diag
nosis cannot be made with certainty until
biopsy material is available for examina
tion.
T he D iagnosis of D isorders and
T umours of the A drenal G lands

An adequate investigation of a suspected
functional derangement or tumour of the
adrenal glands is often a difficult under
taking. Yet it is most desirable that ac
curate delineation of a disorder and all of
its hormonal abnormalities be made to
avoid the complications of incorrect hor
mone therapy and, more important still,
to avoid an unnecessary and unrewarding
operation. Such an investigation includes
(1 ) An accurate history and physical ex
amination. (2 ) Routine laboratory data,
including also serum electrolytes, plasma
protein, and serum cholesterol determina
tions. (3 ) Certain biochemical investiga
tions, such as the urinary 17-ketosteroid
excretion rate, urinary aldosterone excre
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tion, and such other steroid determinations
as may be indicated for the particular case.
(4 ) Routine and special radiographic ex
aminations.
The writer is not qualified to discuss in
detail the biochemical investigation of
adrenal disorders and reference should
therefore be made to appropriate publica
tions.
The physical examination will note the
various physical consequences of the hor
monal disorder, but palpation of an adren
al tumour is exceptional, even under anes
thesia. Occasionally in patients with pheochromocytoma a sudden and striking rise
of blood pressure may occur when the re
gion of the tumour is being palpated.
Resort has therefore to be made to vari
ous methods of radiographic examination
of the environment of the adrenal glands.
These are:
1. Intravenous pyelography.—This may
show depression of one or other kidney, or
distortion of the pyelogram. The adrenal
tumour has however to be large to cause
these changes. In none of our five confirmed
cases of pheochromocytoma has there been
distortion or displacement even though in
one case the adrenal medullary tumour was
as large as an orange.
2. Presacral air insufflation and pneumo
peritoneum may occasionally outline an
adrenal tumour and may be combined with
excretion pyelography and tomography of
the area.24, 25 Our experience of air insuffla
tion is, however, small and has been unim
pressive.
3. Aortography may occasionally differ
entiate between a vascular tumour of the
adrenal gland and a cyst or tumour of the
upper pole of the kidney. It also may serve
to localize an adrenal tumour.
4. The estimation of bone age may be
helpful in children, and aid in the preoper
ative distinction between tumour and
hyperplasia of the adrenal cortex.
5. Chest radiographs may occasionally
reveal irregularities of the diaphragm
which help to localize adrenal tumours of
large size.
Thus, not infrequently, in spite of care
ful examination and study, neither the exact
site nor the precise nature of the patholog
ical cause of the patient’s symptoms and
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signs can be made and exploration of the
adrenals becomes necessary. Since bilateral
adrenalectomy may be found to be neces^ sary, the patient should be carefully pre
pared for this eventuality. Our routine is
as follows:
S t e r o i d A d m in is t r a t io n B e f o r e , D u r in g
A f t e r O p e r a t io n f o r A d r e n a l e c t o m y

+

Hours before
operation
16 hours
4 hours

Steroid administered
100 mg. hydrocortisone i.m.
100 mg. hydrocortisone i.v.

During
operation

100 mg. hydrocortisone i.v.

and

After operation
100 mg. hydrocortisone 8 hourly i.v.
D ay 1
100 mg. hydrocortisone 8 hourly i.v.
D ay 2
100 mg. hydrocortisone hourly i.m.
Day 3
D ay 4 when 0.5 mg. betamethasone q.i.d.
patient is assiinflating fluids
and food
0.5 mg. betamethasone t.i.d.
D ay 5 and
Fludrocortisone 0.2 mg. o.d.
succeeding
Sodium chloride 3 g.
days

►

The patient’s management has, in our
experience, usually been easy and uncom
plicated. Except in cases of essential or
malignant hypertension, gross deviations
from the patient’s previous blood pressure
have been rare and marked and rapid
changes in serum electrolyte concentra
tions most unusual.
,
During the operative period also, except
in cases of pheochromocytoma, no unusual
difficulty is likely to be encountered,
routine blood loss replacement and care
ful, thoughtful anesthesia being all that is
required. In operations for pheochromocy
toma, however, mere palpation of the
tumour may cause the liberation into the
blood stream of large amounts of epineph
rine and nor-epinephrine with, conset quently, gross elevation of blood pressure,
which may result in serious vascular acci
dents, such as cerebral hemorrhage. Until
» the introduction of ganglion blocking
agents, such as benzodioxane or phentolamine methanesulfonate (Regitine), hyper
tension during operation was a major haz
ard. With the help of such agents, however,
hypertensive crises can now be controlled
without excessive difficulty and the patient’s
•* blood pressure be kept within a safe range.
After the removal of the pheochromocytoma
I there is always a sharp fall in blood pres
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sure, which, if not anticipated, may reach
dangerously hypotensive levels. This re
sponse is probably rebound in nature and
due to the release of arteriolar vasospasm
formerly caused by the excess of circulat
ing adrenergic hormones. It can be con
trolled by the administration of nor
epinephrine or preferably, in our opinion,
phenylephrine hydrochloride ( Neosynephrine) intravenously. The administration of
vasopressors is usually needed for from six
to 72 hours at diminishing rates of admin
istration as the patient’s blood pressure and
circulatory dynamics stabilize.
Surgical T r e a t m e n t

Adrenalectomy or partial adrenalectomy
may be required for a variety of causes,
for tumours of the cortex or medulla, for
Cushing’s syndrome, for hyperaldosteron
ism (C onn’s syndrome), for the treatment
of adrenogenital syndrome, and for adrenal
feminism. It is also employed in the treat
ment of some cases of late carcinoma of
the breast and prostate gland. Adrenalec
tomy may be performed through any of
several approaches: (1) transabdominal;28
(2 ) transthoracic; (3) thoracoabdominal;
(4 ) a subdiaphragmatic approach below or
through the bed o f the twelfth rib;27 (5 )
a nephrectomy approach.28
W e have experience o f all these ap
proaches, except that of through a nephrec
tomy incision. Transthoracic and thoraco
abdominal approaches, through the bed of
the eighth rib, are of greatest value in the
extirpation of malignant or very large
simple adrenal tumours. The transabdom
inal approach described by Aird and Helman26 has been found to be the most gen
erally useful. It provides easy access to the
left suprarenal gland, but the right supra
renal gland is usually more difficult to
dissect and remove precisely, as so often
part of it lies behind the inferior vena cava
and attached to it by its short right supra
renal vein.
Su m m a r y

The anatomy and physiology and some
aspects of the pathology and disordered
functional states of the adrenal gland have
been discussed. Much remains to be
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learned, more especially perhaps in the
domains of minor departures from the nor
mal which give rise to some of the trifling
variations in human appearance and be
haviour.
I am indebted to Dr. E. S. Russell of the De
partment of Anesthesia, Kingston General Hos
pital, for help in the discussion of anesthesia for
the operation of adrenalectomy; and to Dr. D.
L. Wilson, Associate Professor of Medicine,
Queen’s University, for help in the medical man
agement of many of our cases.
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R esu m e
Le present article est une revue d’ensemble
sur ce que l’on sait actuellement sur les surrenales. Apres une revision de l’anatomie de
l’histologie et des rapports de ces organes,
l’auteur s’etend plus longuement sur leur
physiologie. Bien que constituant des organes
apparemment uniques, les surrenales ont deux
types de secretions bien distincts. La medullaire
est en relation etroite avec le systeme nerveux
sympathique et secrete I’epinephrine et la nor
epinephrine, hormones qui provoquent des effets
similaires a l’excitation du sympathique. La nor
epinephrine provoque une contraction de tous
les vaisseaux de l’organisme, une paresie intestinale
et une dilatation de la pupille. L epinephrine pro
voque des effets semblables, mais avec une
action sur la contraction cardiaque. Dans l’ensemble, on pent dire que la nor-epinephrine est
une hormone elevatrice de la tension alors que
l’epinephrine augmente le debit cardiaque.
Le cortex surrenal fabrique un groupe d’hormones entierement differentes, les corticosteroi'des
parmi lesquels les plus importants sont le C21
steroldes, le cortisol, la corticosterone et l’aldosterone. Les C21 steroldes, le cortisol, la cortisone
et la corticosterone ont une influence sur le me-
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tabolisme des hydrates de carbone et provoquent
une elevation du niveau du glucose sanguin: ils
sont appeles glucocortico'ides. L’aldosterone agit
sur l’eau et les electrolytes et est appele mineralcorticoide; cette hormone augmente la reabsorp
tion de sodium au niveau du tube proximal renal,
mais diminue celle du potassium.
D e plus la corticosurrenale secrete egalement
de la progesterone, des oestrogenes et au moins
cinq types d’androgenes (C 19 steroides, probablement fabriques dans la zone reticulaire). Les
maladies qui ont la surrenale comme ter
rain peuvent etre classees comme suit: (1 ) Hypofonctionnement: chronique, c ’est la maladie d ’A d
dison, aigue, la congestion surrenale. (2 ) Hyperfonctionnement: interessant la corticale (quatre
syndromes: syndrome de Conn, syndrome de Cush
ing, virilisme d’origine surrenale, et Fhypercorticalite feminisante; interessant la medulla: le pheo-

chromocytome. D e plus les glandes surrenales
peuvent etre l’origine de diverses tumeurs: adenome ou carcinome du cortex; ganglioneurome,
neuroblastome, sympathicoblastome medullaire.
Ces divers syndromes sont passes en revue de
fagon detaillee.
Le diagnostic exact des troubles ou des tu
meurs d’origine surrenalienne reposera sur un
ensemble d’epreuves et d’examens comprenant:
(1 ) Anamnese et examen general. ( 2 ) Examens
de laboratoire de routine. (3 ) Certains examens
biochimiques speciaux: excretion urinaire des 17cetosteroides et excretion de l’aldosterone. (4 )
Examens radiologiques parmi lesquels: pyelographie intraveineuse, radio apres insufflation d ’air
intraperitoneale, aortographie.
Quelques considerations sur la therapeutique
hormonale et sur la surrenalectomie sont apportees
en conclusion.

THE SHAKING PALSY (Parkinson’s Disease): A
Symposium. Conference Editors: Harold Elliott
and Elaine Nashold. 160 pp. Illust. M cGill
University Press, Montreal, 1961. $5.00.

section on “ Some Psychiatric and Psychological
Studies” introduced by D. O. H ebb.
This then is not fruitful reading for m edical
students or practitioners; and the passage of
time and presentations elsewhere b y the chief
contributors have reduced its value for the
neurological experts. It serves chiefly to co m 
memorate a pleasant and stimulating meeting,
and to provide a verbatim record o f a type
of symposium on Parkinson’s disease popular
in North America, A.D. 1959. W e hope that
future readers will not conclude that such
meetings were (to misuse a phrase from one
o f the physiological papers) “ long recording
sessions in the dark” .

This monograph is a transcript o f the p ro
ceedings of a symposium on parkinsonism
held at Queen Mary Veterans’ Hospital in
Montreal in October 1959. Parts o f it have
been published previously in the M edical Ser
vices Journal, Canada. The symposium itself
was a notable gathering o f North American
authorities and was held under the combined
auspices o f the medical branches of the D e 
partment of Veterans’ Affairs (Canada) and
the Veterans Administration (U .S .A .). Major
divisions of the discussion included statistics,
pathology, physiology, psychology and surgical
therapy. Each section in the monograph is
preceded by an appropriate excerpt from Sir
James Parkinson’s essay (1817) and concluded
by pertinent “recommendations” summarizing
the unsolved problems and suggesting avenues
of approach for the future. The volume con
cludes with a bibliography of 300 recent
articles on Parkinson’s disease, all o f them ap
parently published since 1954.
For those excited by the new developments
in the treatment of parkinsonism this “ con
versation” makes interesting and, at times,
provocative reading. However, a great deal
of what is said in discussions o f this sort is not
really worth the immortality o f print. The “ set
pieces” of prepared presentation are consider
ably more rewarding to the reader but, per
force, present only a very sketchy picture of
the multitude of studies underway in this field
throughout the world. Remarkable for its brev
ity and clarity is the six and one-half page

DIE CHIRURGISCHE BE H AN D LU N G D E R
ANGEBORENEN FEH LBILD UNG EN (The
Surgical Treatment of Congenital M alform a
tions). Edited by K. Kremer, Diisseldorf. 592
pp. Illust. Georg Thieme Verlag, Stuttgart, W .
Germany; Intercontinental Medical Book C or
poration, New York, 1961. $29.50.

This book is dedicated to Professor Ernst
Derra on his sixtieth birthday b y his numerous
co-workers and former pupils, w h o have c o n 
tributed 44 articles covering the greater part
o f the surgical treatment o f congenital m al
formations. Carefully written monographs are
found on hare-lip, cleft palate and m alform 
ations occurring in the neck, chest, lungs,
heart, gastrointestinal tract and b lood vessels.
Also, several chapters related to orthopedic and
urological diseases and a discussion o f hernias
make this volume not only a fine contribution
to the surgical literature but also a remark
able one-volume source book on the subject.
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CASE REPORTS
SPLENOSIS: A REVIEW OF THE LITERATURE
AND REPORT OF A CASE
SAMUEL KLING, R.A., M.D., F.R.C.S.[C], F.A.C.S.* and WILLIAM PAWLUK, M.D.,f
Edmonton, Alta.

Introduction
Splenosis is defined as the autotransplan
tation of splenic tissue following rupture
or injury of the spleen.

The first human case was reported by
Albrecht1 in 1896. At an autopsy he found
about 400 nodules of splenic tissue through
out the peritoneal cavity. There was no
history of trauma. The second case was
reported by Schilling2 in 1907; he found
42 nodules at autopsy and again no history
of trauma was given. Both authors believed
that these were accessory spleens and it is
of interest to note that these two are the
only cases reported where there was no
history of injury or splenectomy. In 1910,
Kiittner8 found, at autopsy, 80 to 100 splen
ic nodules in a patient who had undergone
splenectomy four years previously because
of a gunshot wound. Faltin,4 while per
forming an appendectomy in 1911, noted
numerous splenic nodules in a patient who
had sustained rupture of this organ six
years previously. He was the first to sug
gest that these were implants rather than
accessory spleens.
In 1912, Von Stubenrauch3 reported a
case of splenosis. Later, in an attempt to
explain this phenomenon, he seeded
crushed splenic pulp into the peritoneal
cavities of dogs and from the results of
this postulated his “splenoid theory”.6 This
proposes that the loss of spleen could be
compensated by (1) cellular changes in
bone marrow and lymph nodes; (2) re
generation of an incompletely removed
spleen or accessory spleen; (3) formation
in the peritoneal cavity of organs having
a similar structure to spleens, which he
called “splenoids”.

The first to suggest the term “splenosis”
were Buchbinder and Lipkoff.7 Many in
teresting cases have been reported and
only a few will be mentioned. Shaw and
Shafi8 reported implants in the pleural cav
ity of a patient who had sustained both a
ruptured spleen and a rent in the dia
phragm after an automobile accident. Skin
ner and Hurteau8 reported a similar case
of splenosis in the parietal and the visceral
pleura following a shrapnel wound which
caused a tear in the diaphragm and a rup
tured spleen. Cohen10 presented a case of
splenosis in the scar after a splenectomy
performed 31 years previously for hemor
rhagic purpura.
In 1942 McLaughlin11 reported a case
of recurrent congenital hemolytic jaundice
due to splenosis. A similar case was re
ported by Stobie.12 In 1944, Gill13 reported
a case of splenosis presenting as a sub
cutaneous nodule which enlarged with
malarial attacks. These three cases show
that splenic implants can function.
Incidence

This is a rare condition. Recently Cotlar
and Cerise14 reviewed the literature and
were able to find only 34 cases, to which
they added two of their own. Since then
three more cases have been reported.
Enish15 of Russia reported the case of a
patient with splenosis who had had a splen
ectomy nine years before because of trau
matic rupture of the spleen. From Italy,
Montanari and Sega16 described this condi
tion in a 16-year-old boy who had a splen
ectomy for a ruptured spleen; six months
later he suffered a subacute small bowel
obstruction. After two attacks had subsided
spontaneously,
a laparotomy was performed
"Assistant Clinical Professor, University of Alberta, during the third attack. A volvulus of the
Faculty of Medicine.
tDepartment of Surgery, University of Alberta terminal portion of the ileum about an
adhesion was found and the adhesion diHospital, Edmonton, Alberta.
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vided. There were several hundred splenic
implants in the abdomen; three were re
moved and the pathological diagnosis was
splenic tissue. The most recent case re
ported by Zeifer, Juncker and Fox17 was
that of an 8-year-old girl who developed
bowel obstruction due to splenosis. A splen
ectomy had been performed five months
previously for traumatic rupture of the
spleen. The present paper reports the for
tieth case and we note that Stobie’s12 is
the only other case described in Canada.
This impression of rarity may be inaccur
ate, because many patients in whom splen
osis may have developed as a result of
previous splenectomy or trauma to the
spleen are not subjected to later laparo
tomy or autopsy.
E tiology

Several theories have been advanced to
explain the development of splenosis: (1 )
Seeding of the splenic pulp takes place
from tbe traumatized spleen. (2 ) Splenec
tomy acts as a stimulus to the peritoneum
to form splenic tissue. (3 ) Pre-existing
splenic anlage or lymphoid tissue may give
rise to splenosis. (4 ) Splenic nodules ex
isted before the trauma.
There is overwhelming clinical and ex
perimental evidence in favour of the
“seeding” or autotransplantation theory. As
noted previously, Von Stubenrauch5- 6 not
only reported a case but also produced
splenosis experimentally in dogs. Similar
experiments in rabbits have been carried
out by Roettig, Nusbaum and Curtis,18 and
in albino rats by Perla.19 The fact that the
embryological development of the spleen
takes place from the left side of the dorsal
mesogastrium also precludes the possibility
that all of the splenic nodules are acces
sory spleens, as some have suggested. A c
cessory spleens are few in number, usually
one or two, while in splenosis the splenic
nodules are many. Splenic implants may
also be found in surgical scars, subcutaneously, and in the pleura. Microscopically,
in the splenic nodules the blood vessels
penetrate the capsule around the circumfer
ence, while accessory spleens have blood
vessels which enter at the hilus. Accessory
spleens are usually fairly large, while the
nodules in splenosis are much smaller.

203

D iagnosis

Splenosis is usually an asymptomatic
condition, except in those cases where the
spleen was removed because of hypersplenism and inadvertent rupture with im
plantation has caused the return of hypersplenism. In several cases adhesions due
to splenosis have caused bowel obstruc
tion. Splenosis may mimic endometriosis,
as in Hartman’s case.20 In all the cases
reported, the true diagnosis has been sus
pected on clinical grounds only once,17 and
the condition is usually an incidental find
ing at laparotomy performed for some
other reason.
T reatment

Prevention of splenic implants is of great
importance in the treatment o f this con
dition. In performing a splenectomy for
any reason other than traumatic rupture,
great care should be taken not to injure
the spleen and cause seeding of splenic
pulp. In the presence of rupture of the
spleen, thorough cleansing of the peritoneal
cavity should be done by suctioning out
all of the blood and then flushing the cav
ity with saline. Adhesions, if they develop
and cause bowel obstruction, should be
treated in the usual manner and the splen
ic nodules should be excised if possible.
C ase R eport

N.M., a 39-year-old white man, had a splen
ectomy at the Royal Alexandra Hospital in
1953. The operation, performed by the senior
author, was for rupture of the spleen, sustained
in an accident while the patient was working
in the oil-fields. The patient was well during
the postoperative period and until 1955. He
then developed fat intolerance and colicky
right upper quadrant pain with nausea, but
there was no history of jaundice. Eight months
before admission a diagnosis of cholelithiasis
was made and on March 1, 1960, the patient
was admitted to the University of Alberta
Hospital for a cholecystectomy.
On admission, the results of a hematological
investigation were as follows: leukocyte count
12,450/c.mm., with a differential of polymor
phonuclear neutrophils 67%, lymphocytes 29%
and monocytes 4%; platelet count, 339,000/
c.mm.; erythrocyte sedimentation rate, 7 mm./
hr.; Hb. 16.4 g. % ; hematocrit, 49%. The
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Fig. 1.—Vermiform appendix with splenic
nodules and splenic nodule from ascending
colon.

morphology of the red blood cells appeared
to be within normal limits, and the platelets
were plentiful on the peripheral smear
On March 2, 1963, a cholecystogram showed
several small radiolucent areas at the tip of the
gallbladder which were interpreted as calculi.
On March 3, 1960, under general anesthesia,
a cholecystectomy was performed through a
right subcostal incision. On examining the ab
domen before the cholecystectomy was carried
out, it was noted that the left side of the
abdomen could not be explored because of a
large number of dense adhesions in that area.

Fig. 2,—Section of vermiform appendix through
the splenic nodule.

Fig. 3 .-A cross section of the vermiform
appendix at a higher power showing splenic
tissue at the periphery.

A small dark-red nodule, approximately 4 mm.
in diameter, was noted at the mid-point of the
ascending colon, and because of the previous
splenic trauma the diagnosis of splenosis was
made. After the cholecystectomy, this nodule
was excised and a routine appendectomy was
carried out. During the appendectomy a simi
lar nodule was recognized on the appendix.
The three specimens were then submitted to
the Provincial Laboratory.
The pathologist’s report confirmed the exist
ence of chronic cholecystitis and cholelithiasis.
The reports on the other two specimens were
as follows: “An appendix 6 cm. in length and
0.9 cm. in maximum diameter. The serosal sur
face is smooth and shiny. At 4.5 cm. from the
tip there is a slightly raised, dark-red nodule,
1 cm. in diameter. On cross section this ap
pears to be situated just beneath the serosa
and does not appear to be invading the muscu
lar coats. Cross section of the appendix does
not reveal any other abnormality. (Fig. 1 ).
Sections of the appendix show, on the serosal
surface, a nodule of tissue which is splenic
in appearance being composed of sinusoids
containing red blood cells and having a few
accumulations of lymphocytes. (Fig. 2 ). A
firm, dark-red nodule, 0.4 x 0.3 x 0.2 cm.: sec
tions of the nodule from the ascending colon
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show similar tissue. The sinusoids are filled
with red blood cells; pulp cords are thickened.
A few accumulations of lymphocytes are pres
ent, however, no germinal follicles are seen.
The appearances are compatible with implants
of splenic tissue following rupture. Conclusion
— Implants—splenic—appendix and ascending
colon.”
A postoperative peripheral blood smear
showed irregularly shaped red blood cells and
Howell-Jolly bodies typical of post-splenectomy
states.
The patient made an extremely good re
covery after the operation and was discharged
on March 12, 1960.
Sum m ary

A brief review of the world literature on
splenosis is presented. Theories of etiology
are listed and evidence presented support
ing the autotransplantation theory. Splen
osis is usually an asymptomatic condition
and is an incidental finding at a second
laparotomy. Prevention of splenosis by
cleansing out the abdomen following splen
ic rupture is of prime importance.
A case of splenosis following traumatic
rupture of the spleen has been presented.
We wish to thank Dr. J. W. Macgregor and
his staff at the Provincial Laboratory, University of
Alberta, for the gross and microscopic pathology
reports, and Mr. Eric Beamont for the photographs
of the specimens.
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R e su m e
Le terme “splenose”, traduit directement de
l’anglais “splenosis” designera dans cet article
Fautotransplantation de tissu splenique a la suite
d’un traumatisme, d’une mpture ou d’une blessure
de la rate. Les auteurs passent en revue la litterature sur la question. Le syndrome a ete decouvert en 1896 par Albrecht lors d’une autopsie.
Depuis on en trouve une quarantaine de cas
decrits dans le monde entier. C ’est done une
affection rare. On a pu la reproduire experimentalement sur des chiens; du point de vue etiologique il semble qu’il existe plusieurs possibilities
dans la formation de ces nodules: soit un
essaimage de pulpe splenique a la suite d’une
blessure de la rate; soit une excitation du peritoine a fabriquer du tissu splenique apres une
splenectomie; soit enfin des depots de tissu lymDhoide ou splenique congenitaux. II faut distinguer
les rates accessoires de ces nodules: la rate accessoire possede un bile auquel entrent des vaisseaux,
alors que le nodule est inorganise.
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Les auteurs rapportent un cas personnel. II
s’agit d’un homme de 39 ans qui avait eu une
splenectomie en 1953 pour rupture accidentelle
de la rate. II fut rehospitalise en 1960 pour
cholelithiase. Une cholecystectomie fut pratiquee,
au cours de laquelle on trouva dans la cavite
peritoneale un gros noyau de tissu rougeatre de
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4 cm. de diametre que Ton excisa pour biopsie.
11 s’agissait de tissu splenique et des frottis sanguins montrerent quelques jours apres, des corpuscules de Howell-Jolly caracteristiques du syn
drome de splenectomie.
D’une fafon generate, l’affection est asymptomatique.

INTESTINAL OBSTRUCTION DUE TO FRUIT BEZOARS*
K. C. HILL, M.D. and R. H. GOURLAY, M.D., F.R.C.S.[C], Vancouver, B.C.
A c u t e in testin al obstruction has resulted
from th e ingestion of a num ber of food
stuffs.1 I t is significant that intestinal ob
struction is attributed to such factors fol
low ing gastrectom y; one of the commonest
of these is th e ingestion of the pulp of a
citrus fruit. T h e following case reports
serve to illu strate this surgical problem.
C a se 1.— Miss L.B., a 35-year-old woman,
was admitted to hospital on May 27, 1953,
with a history of the abrupt onset of severe,
crampy upper abdominal pain of eight hours
duration. This symptom was associated with a
moderate degree of nausea and vomiting. The
patient had undergone subtotal gastrectomy
in 1952. Examination demonstrated general
ized abdominal rigidity with rebound tender
ness. A flat plate of the abdomen revealed the
presence of dilated loops of small bowel, con
sistent with acute obstruction.
At operation, a tumour-like mass was dis
covered in the mid-ileum and there were
dilated loops of intestine proximal to it. Seg
mental resection, by means of incisions prox
imal and distal to the mass, was performed
and disclosed that the intraluminal mass was
the pulp of an orange. The patient’s postoper
ative course was uneventful.
C ase 2 . — S.H., a 65-year-old man, was ad
mitted to hospital on May 12, 1961, with a
history of an abrupt onset of crampy umbilical
pain associated with nausea and vomiting of
approximately 40 hours’ duration. The patient
recalled swallowing the pulp of a grapefruit
during breakfast two days before. He had ex* Department of Surgery, St. Paul’s Hospital, Van
couver, B.C.

perienced two similar episodes of crampy ab
dominal pain, the first
years previously;
his private physician had treated this with an
injection of atropine with immediate relief. A
second episode in December of 1960 was simi
lar and resolved spontaneously. He had often
been scolded by his wife for bolting his food
at the dinner table.
The patient had undergone a subtotal gas
trectomy for peptic ulcer in 1955.
On examination of the patient a mild degree
of upper abdominal distension was demon
strated. A radiograph revealed the presence of
air and fluid levels consistent with small bowel
obstruction. A laparotomy was performed im
mediately and the pulp of a grapefruit was
extracted from the lower ileum. The patient’s
postoperative course was uneventful.
T h ese cases represent acu te intestinal ob
struction due to the ingestion of a citrusfru it pulp. E a ch patient had previously
undergone subtotal gastrectom y o f die
B illroth II type because of peptic ulcer.
T h e physiological straining action of the
pylorus has been elim inated b y th e gas
trectom y and consequently the unchew ed,
heavier masses of food pass into th e most
dependent part of the gastric rem nant, the
stoma, and hence directly into the jejunum .
T h e diam eter of the small bow el is usually
sufficient to allow the pulp to pass down
to th e m id or lower ileum. In this region,
the intralum inal diam eter of the bow el
progressively narrows and in association
w ith absorption of w ater, arrest of the fruit
pulp w ith im paction occurs, resulting in
acu te obstruction. Thus the com m onest site

April 1962

OBSTRUCTION FROM BEZOARS

for an obstruction of this nature is the mid
or lower ileum and not the ileocecal valve.
Factors which contribute to this type of
intestinal obstruction are the presence in
the diet of non-digestible cellulose fibres,
inadequate eating habits and poor mastica
tion; these are exemplified in Case 2.
Therefore, it is imperative, as a prophylac
tic measure, to advise patients undergoing
gastrectomy to correct these deficiencies.
An abrupt onset of crampy abdominal pain
associated with vomiting and mild disten
sion in a patient who has had a previous
gastrectomy, although consistent with this
entity, may be difficult to differentiate
from obstruction due to adhesions. How
ever, a large mass impacted in a narrow
segment of thin-walled bowel, with the
spasm it stimulates, makes the obstruction
more severe and complete.2
If surgical intervention is not carried out
immediately, necrosis of the bowel wall will
occur with perforation, peritonitis and
probably the death of the patient. In an
earlier report,3 postmortem examination es
tablished this type of obstruction as a cause
of d ath in one patient. The fruit pulp is
usually firmly impacted and cannot be
milked through the remaining small bowel
into the cecum but must be extracted by
enterotomy.
Su m m a r y

Two cases of acute intestinal obstruction
due to the ingestion of citrus fruit pulp in
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patients who have undergone previous sub
total gastrectomy are reported. Faulty eat
ing habits and inadequate mastication in
these patients are mentioned as contribut
ing factors. The resulting obstruction is
sudden, severe and complete and may re
sult in the patient’s demise unless it is
dealt with immediately. The treatment is
that of laparotomy and extraction of the
intraluminal mass. It is mandatory that pa
tients who have undergone gastrectomy be
instructed in adequate eating habits, and
they should be cautioned about the inges
tion of citrus fruit.
R eferen ces
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R esume

Les auteurs rapportent ici deux cas d’obstruction intestinale aigue causee par de la pulpe
d’agrumes. II est a noter que les malades avaient
tous deux subi ime resection gastrique subtotale
selon Billroth II quelques annees auparavant: une
mediocre hygiene alimentaire etait venue se surajouter a cette etiologie. L ’obstruction causee par
cette pulpe est soudaine et grave: si le diagnostic
n’est pas fait et l’intervention pratiquee d’urgence,
la necrose de la paroi intestinale survient, avec
toutes les complications septiques que cela entraine. La technique operatoire sera la laparotomie
exploratrice suivie d’une enterostomie pour vider
la region intestinale obstruee.

MANUSCRIPTS IN DUPLICATE
The attention of prospective contributors to the Canadian Journal of
Surgery is drawn to a recent change in the section “Instructions to Contributors”
which requires that, henceforth, all manuscripts should be submitted to the
Journal in duplicate.
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LYMPHANGIOSARCOMA IN THE POST-MASTECTOMY
LYMPHEDEMATOUS ARM®
ROGER WILSON, M.D., F .R .C .S.[C ],f Vancouver, B.C.

L ymphangiosarcoma in the lymphedematous arm following radical mastectomy was
first described by Stewart and Treves1 in
1948 when they published six cases in some
detail. Since that time 33 further cases
have been reported.

followed by satellite nodules in adjacent
areas until the entire arm, forearm, shoul
der and chest wall are involved. The skin
overlying these lesions is progressively in
vaded and ulcerates to produce soft, grey
ish-red macules, papules or vesicles with

The clinical pattern of this syndrome is
remarkably constant. There is a history of
cancer of the breast treated by radical
mastectomy, with or without additional
radiotherapy, followed usually within a
year by a persisting lymphedema of the
ipsilateral arm. After a latent period of two
to 27 years, a single subdermal bluish nod
ule appears most commonly on the medial
and volar aspect of the arm. This is soon

a halo of darker ecchymosis. There is a
peculiar disappearance and reappearance of
individual lesions. The benign appearance
of the early tumour is misleading, so that
there is delay in its recognition. Its variable
microscopic picture gives rise to the danger
of misdiagnosis during the examination of
biopsy material; it may be called hemangi
oma, melanoma, or Kaposi’s disease. Fur
ther delay ensues when the victim refuses
early radical and deforming surgery. A
fatal issue, within months, from pulmonary
metastases is usual.

“Presented at the Meeting of the North Pacific
Surgical Association at Seattle, Washington, D.C.,
November 18, 1960.
t8 0 4 750 West Broadway, Vancouver 9, B.C.
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Fig. 2.—“ Metastatic undifferentiated carcinoma”
in a biopsy specimen.
C a se R e p o r t

D.L., a 40-year-old married woman, had a
left radical mastectomy carried out for a small
subareolar adenocarcinoma of the left breast
on November 30, 1950. The growth in the
tumour was poorly differentiated and metastases were found in two axillary lymph nodes.
A full course of postoperative irradiation was
applied to the supraclavicular area, axilla and
chest wall; in addition radiotherapeutic steril
ization was carried out. Lymphedema com
menced in the left arm about two months after
treatment and persisted. Periodic attacks of
acute lymphangitis with increased swelling of
the arm commenced in October 1952. The
attacks occurred every six to 12 months and
responded promptly to intensive penicillin
therapy. In October 1959 she became aware
of bruises appearing and disappearing in the
swollen arm, which she attributed to minor
injuries.
Examination on February 29, 1960, revealed
small, bluish, worm-like lesions resembling
thromboses of minor venous radicles in the an
terior aspect of the arm (Fig. 1). An increase
in the number and extent of these lesions with
involvement of the skin led to biopsy of one of

Fig. 3.—Tumour masses in skin and subcutan
eous tissues.

Fig. 4.—Angiomatosis
change.
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them. This was reported as “metastatic un
differentiated carcinoma” presumably due to
retrograde spread from the breast (Fig. 2 ).
Because the clinical picture was so typical
of the Stewart-Treves syndrome, and careful
reassessment of the lungs, chest wall, bones,
axilla and supraclavicular lymph nodes had
provided no evidence of recurrent breast can
cer, a forequarter amputation was carried out.
The first stage of this operation consisted of
excision of the ipsilateral supraclavicular
lymph nodes; examination of these by quick
frozen section was negative for metastatic tu
mour. The gross pathological findings were a
widespread focal involvement of the skin and
subcutaneous fat of the forearm and upper
arm. The deep fascia was not invaded, nor
were any lymph nodes affected. The sub
cutaneous tissues on cross section showed
larger tumour masses than were evident from
the skin surface, lending credence to the “ice
berg” analogy which has been so aptly
used to describe these lesions (Fig. 3 ). Micro
scopically, the picture varied from angioma
tosis with early malignant change (Fig. 4),

Fig. 5.—Frank malignancy with some residual
angiomatosis.
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Fig. 6.—Overt undifferentiated neoplasia.

through frank malignancy with some residual
angiomatosis (Fig. 5), to an overt undifferen
tiated neoplasia (Fig. 6).
One month after this operation she was
admitted to hospital again with pulmonary
metastases and died two weeks later. There
was widespread tumour dissemination to the
lungs, pleura, pericardium, liver (Fig. 7),
spleen, pancreas and subcutaneous tissues,
particularly of the lower extremities.

Fig. 7.—Metastatic lymphangiosarcoma in liver.

As pointed out by McConnell and Haslam,2 there appears to be three main stages
in the development of this neoplasm. First,
there is a widespread edema and degener
ation of collagen and fat in the dermis
and subcutaneous tissues, accompanied by
lymphocytic culfing of the small vessels.
Next, there is a stage of premalignant
angiomatosis, a focal proliferation of small
lymph and blood vessels of the dermis and
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subcutaneous tissues (manifested superfici
ally by a bruise or vesicle and deeply as
induration and hemorrhage in the subcut
aneous tissues). Finally, frank malignant
angiosarcoma arises muitifocally from areas
of premalignant angiomatosis. This is a
variable picture of either bizarre vascular
channels lined by pleomorphic malignant
endothelial cells; spindle cells with scanty
cytoplasm; large cells with vesicular nuclei
and a single nucleolus, or a syncytium re
sembling anaplastic carcinoma. Some or all
of these processes may be present in one
lesion, making a single specimen difficult
to interpret. In the early stages the disease
confines itself to the skin, subcutaneous
tissues and deep fascia, and only rarely
does it invade the underlying muscle.
It is most likely that many more instances
of this tumour have occurred than the 39
cases reported in the literature. This lesion
probably was diagnosed previously as re
current carcinoma of the breast or Kaposi’s
sarcoma, both of which it may simulate
histologically. In the reported cases the av
erage age of the patient at the time of
breast amputation was 50 years; the aver
age interval between the onset of lymph
edema and the onset of lymphangiosar
coma, 10 years; and the average age at
diagnosis of lymphangiosarcoma was 62
years.5 The growth occurs more frequently
in the left than in the right arm, probably
because lymphedema is more prone to
occur on the left side than on the right.
Irradiation cannot be accused of contrib
uting directly to the development of this
disease, because the arm lies outside the
radiated field. It may, however, play an
indirect part in so far as it contributes to
the development of lymphedema. The re
lationship between long-standing lymph
edema and malignancy is obscure. Instances
of angiosarcoma developing in lymphedematous limbs in the absence of any
previous malignancy have been reported
by Martorell,3 Aird et al.4 and others. In
view of this, it is probable that post
mastectomy sarcoma is not due to a gen
eral systemic carcinogenesis, as suggested
by Stewart and Treves, but to a long
standing edema producing degenerative
collagen, the precursor to lymphangiosar-
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coma, in the same way that burns and
lupus erythematosus result in an atrophic
skin which may become the site of the
development of squamous cell carcinoma.
The results of treatment of the StewartTreves syndrome are not good. In a recent
review, McSwain and Stephenson5 record
only two cases which have survived an
appreciable time. The patient reported by
Southwick and Slaughter6 was alive 11
years after treatment by irradiation alone.
The patient reported by Bowers, Schear
and LeGolvan7 was alive six years follow
ing interscapulothoracic amputation. In the
literature, four patients received no treat
ment, two had acromioclavicular disarticu
lation and three had only local excision.
One patient was treated by the Kondoleon
procedure (excision of strips of subcutan
eous connective tissue), seven had radia
tion therapy alone and six had interscap
ulothoracic amputations combined with
some other form of therapy. Of the pa
tients who died, the average duration of
life after diagnosis was 16 months. Irradi
ation has resulted in the longest survivor,
but the published photomicrograph of the
histology in this case has been questioned.
Could this lesion have been a Kaposi’s sar
coma, which, as is well known, responds to
radiotherapy? Irradiation was associated
with many of the shortest periods of sur
vival. Interscapulothoracic amputation is
probably the treatment of choice because
it removes the primary malignancy and all
the edematous tissue from which other
lesions might arise. The failure of this pro
cedure in the past is perhaps due to the
fact that it has been employed too late; the
average delay between diagnosis and operaation was about 10 months. In addition,
there was a delay in establishing the cor
rect diagnosis.
Considering the prophylaxis of this dis
ease, any measure which diminishes the
likelihood of a lymphedematous arm
should be employed. Meticulous technique
during mastectomy, and care in avoiding
hematomas, serum pockets and wound con
tamination is important. Again, omitting
routine postoperative irradiation in patho
logical Stage 1 cases should be seriously
considered. A careful follow-up is required
of all patients with post-mastectomy
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lymphedematous arms, with immediate and
repeated biopsies if necessary of any nod
ules or bruises which may occur. A per
suasive argument must be advanced to the
patient in order to promote early radical
surgery if the biopsy is positive. In the
future, we hope such an approach will re
duce the dreadful mortality from this
vicious neoplasm.

C onclusion
A case of Stewart-Treves syndrome has
been illustrated, and pertinent features of
other cases from the literature have been
discussed.
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R esu m e
L ’apparition d’un lymphangiosarcome dans un
bras enfle a la suite d’une mastectomie a ete decrite pour la premiere fois par Stewart et Treves
en 1948.
L ’auteur presente ici un cas personnel. Une
femme de 40 ans avait ete amputee du sein gauche
pour un petit adenocarcinome sous areolaire en
1950. On avait decouvert en plus des metastases
dans deux ganglions lymphatiques axillaires. Postoperativement on avait fait des seances d’irradiation. Le bras gauche commenqa a enfler deux mois
apres la fin du traitement. Des poussees de lymphangite apparurent assez regulierement tous les
six mois. Au debut de l’annee 1960, la malade
revint a l’hopital pour des petites lesions bleuatres,
vermiformes, qu’elle avait remarquees sur son
bras. La patiente fut reoperee: on lui fit une
ablation aussi complete que possible des chaines
ganglionnaires sus claviculaires. Cependant un mois
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plus tard, elle mourrait avec de tres nombreuses
metastases pulmonaires, pleurales, pericardiques,
spleniques, hepatiques, pancreatiques et souscutanfes.
II semble qu’il faille distinguer trois etapes dans
revolution de la maladie. Dans un premier temps,
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il y a cedeme avec obstruction lymphatique et
degenerescence du collagene et de la graisse dans
les tissus sous-cutanes. Apparait ensuite une angiomatose qui se transforme dans le troisieme temps
en lymphangiosarcomatose.
Le traitement est evidemment decevant.

PEUTZ-JEGHERS SYNDROME
JACQUES A. LOEB, M.B., B.S., F.R.C.S., F.R.C.S.[C], Toronto

The association of alimentary canal
polyps with circumoral pigmentation has
I n 1921 Peutz1 reported “a very remark
become so well known that it seems likely
able case of familial polyposis of mucous
that many more cases will be diagnosed in
membrane of intestinal tract and naso
the future.
pharynx accompanied by peculiar pigmen
In the following report it has been pos
tation of the skin and mucous membrane”.
sible to trace three generations of the pa
Following this publication a small number
tient’s family and brief accounts of other
of cases was reported but it was not until
involved members are presented. Some
1949, when Jeghers, McKusick and Katz2
were interviewed and examined and the
again drew attention to the condition, that
remainder were contacted by letter.
the term “Peutz-Jeghers syndrome” was
coined.
C a se R epo r t
Increasing awareness of the clinicopathoD.L., a 15-year-old white youth, was ad
logical features of the syndrome followed
mitted
to St. Joseph’s Hospital, Toronto, on
and led to more frequent preoperative diag
July 13, 1960. For six months he had been
noses. In 1957 the available literature was
experiencing episodes of colicky periumbilical
reviewed by Staley and Schwarz3 who pain associated with nausea, anorexia and con
added two cases of their own. For a com stipation. Two hours before admission he had
parison of the clinical details of the previ an attack of very severe, colicky abdominal
ously reported cases the reader is referred pain. This persisted without relief and was
accompanied by vomiting one hour after its
to their most valuable paper.
I n t r o d u c t io n

MS
Fig. 1.—Case 2. Typical pigmentation.

onset.
Physical examination revealed a 15-year-old
boy who appeared small for his age. His com
plexion was somewhat dark; he had brown
eyes and dark brown hair. There were num
erous black spots about the mouth, lips, buccal
mucosa (Fig. 1) and on the fingers, mainly
in the interdigital clefts. His general condi
tion was good; the blood pressure was 125/75
mm. Hg and the pulse rate, 80 per min.
He appeared to be well hydrated. There was
no abdominal distension or visible peristalsis.
The patient had slight tenderness in the epi
gastrium but there was no guarding or re
bound tenderness. No masses were palpable.
Bowel sounds were increased in frequency but
unaltered in pitch or quality. Rectal examina
tion was negative. An emergency flat plate of
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the abdomen in the erect and supine positions
showed no evidenece of distension or fluid
levels. On the evidence of his facial appear
ance, a diagnosis of Peutz-Jeghers syndrome
was made but there did not seem to be any
immediate indication for operation.
Soon after examination the patient’s pain
disappeared completely only to recur in a
most violent form three hours later. He vom
ited clear bile-stained fluid repeatedly. When
re-examined by the author two hours after
the recurrence of pain, visible epigastric dis
tension was evident and a tender, elongated
mass, with its long axis in the transverse plane,
was easily palpable in the epigastrium. Im
mediate operation for reduction of intussus
ception was advised. Under general anesthesia
a right paramedian incision was made. A
jejunoileal intussusception measuring 30 cm.
in length was delivered from the incision.
Reduction was attempted by firm, steady pres
sure on the apex. The receiving layer was
very edematous and progress was slow. In
spite of careful handling, multiple serosal splits
occurred with progressive reduction. When
about 10 cm. of intussusception remained, fur
ther progress was found impossible; the unre
duced portion of the bowel was resected and
continuity restored by a two-layered, end-toend anastomosis.
Examination of the resected portion of
bowel revealed a pedunculated polyp, 2.5 cm.
in diameter and 10 cm. long, which was
attached at the apex of the intussusception.
The remainder of the bowel was then ex
amined. Fourteen palpable polyps were found
in the small intestine, mainly in the jejunum
and upper ileum. The large bowel appeared
to be normal and no polyps could be palpated
within its lumen. In the upper jejunum, about
20 cm. from the ligament of Treitz, an in
tussusception, 7.5 cm. long, was found. This
was reduced easily and had a pedunculated
polyp at its apex. Following reduction, a
dimple persisted at the point of attachment
of the stalk of the polyp and within two min
utes, while under observation, the intussuscep
tion slowly recurred. In view of the danger of
obstruction in this area the offending polyp
was removed through an enterotomy incision.
Two further intussusceptions, each 5 cm. long,
were found in the upper ileum. These were
also associated with palpable polyps but were
easily reduced and showed no tendency to
recur. The stomach, duodenum and all other
abdominal viscera appeared normal on exam
ination and palpation.
The patient withstood this procedure mod
erately well. His blood pressure had dropped
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Fig. 2.—Arrows indicate filling defects, barium covered
outline of the polyps.

to 90 mm. Hg systolic and 500 c.c. of whole
blood were administered to him. Postoperatively he was treated by means of gastric suc
tion and intravenous fluids for three days. He
then made an uneventful recovery.
Twelve days after the operation, a gastro
intestinal series was performed, but did not
show any abnormalities. A subsequent barium
enema examination showed no large bowel
polyps. Sigmoidoscopy revealed normal rectal
and colonic mucosa to a distance of 20 cm.
The gastrointestinal series was repeated, using
small quantities of barium repeatedly and
following the progress through the small
bowel. On this occasion four filling defects sug
gestive of polyps were encountered (Fig. 2).
In view of the numerous, large and peduncu
lated polyps in the small intestine, it was
decided to perform a second, elective opera
tion in order to remove as many of the ped
unculated tumours as possible. Five weeks
after the original laparotomy the previous right
paramedian scar was excised and the incision
extended downwards. The colon had been
sterilized by means of succinylsulfathiazole
(Sulfasuxidine) and neomycin previously but
in the absence of palpable polyps and in
view of the negative radiographic and sigmoidoscopic findings, colotomy was considered not
to be indicated.
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Fig. 3 —Photomicrograph of polyp; low power view.

Inspection of the small bowel revealed an
interesting state of affairs. It was found that
a segment of jejunum about 20 cm. long was
in a state of chronic intussusception. The
bowel proximal to this was dilated and hyper
trophied. There was no edema or vascular con
gestion to indicate that the intussusception was
recent or acute; it is the author’s belief that
a state of chronic intussusception may exist in
some of these patients who, thus, often live
on the brink of acute obstruction. Two short
er intussusceptions, each 7.5 cm. long, were
found in the jejunoileal region. Thirteen
polyps could be palpated through the intact
small bowel wall and corresponded in site
and size to those noted at the first laparotomy.
Six enterotomy incisions were made on the
antimesenteric border of the gut and 22 polyps
removed by transfixion and division of the
proximal attachments of their stalks. This was
accomplished by intussuscepting the open
bowel until the polyps were visualized. In
this manner about 70 cm. of bowel could
be inspected through a single incision.
The rest of the small bowel mucosa was
inspected through a sterile sigmoidoscope and
six small sessile polyps were coagulated by
diathermy. This produced coagulation necro
sis on the serosal aspect and these areas had

to be oversewn. In retrospect this would ap
pear to be meddlesome treatment because the
surgeon cannot hope to eradicate every patch
of abnormal mucosa.
The highest enterotomy was 10 cm. from
the ligament of Treitz and it was possible to
palpate the lumen of the third and fourth
portions of the duodenum. The mucosa was
diffusely covered by sessile polyps, some mea
suring 1.5 cm. in diameter. This finding is of
interest in view of the normal appearance of
the duodenal loop in the preoperative radio
graphs.
After closure of the enterotomy incisions and
repair of the abdominal wall the patient went
on to make an uneventful recovery. He has
been asymptomatic up to the present. He has
gained weight and has grown at least six
inches in one year.
On histological examination, all of the tissue
that was removed showed “benign adenoma
tous polyps” (Fig. 3 ).
F a m il y H ist o r y

For ease of interpretation and brevity,
the “family tree” is shown in diagrammatic
form (Fig. 4 ). Each generation has been
numbered and the chart contains all of the
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Fig. 4.—The family tree. Roman numerals in
illustration refer to the number of the case
in the text.
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C ase 4 . — Mrs. S., a 32-year-old woman, was
hospitalized in 1952 for abdominal pain. She
had a tender mass in the right hypochondrium,
melena and dark spots on the lips and buccal
mucous membranes. The diagnosis of intussus
ception was made, but the symptoms and
signs abated spontaneously and operation was
not performed. In 1960, when the author ex
amined her, she had been asymptomatic for
eight years. Small bowel barium studies in
1952 were reported to be negative. In appear
ance she was a typical case of the syndrome
(Fig. 5 ).

members. The family originated on Cape
Breton Island, Nova Scotia, and many of
them still live there. Evidence from those
living in Nova Scotia was obtained in writ
ing and was fully corroborated by several
members of the younger generation. Sev
eral of these were interviewed and ex
amined. The following histories are based
on copies of hospital records and inter
views with other members of the family.
It will be seen that the first case history
is of the mother of the patient described
above; this woman’s siblings and progeni
tors are normal.
C ase 1.— Mrs. L. had a mastectomy for
breast cancer in 1956 and died of metastases
in 1957. The hospital records mention circumoral and labial pigmentation. A barium enema
was done but no polyps were observed. Her
husband does not recollect that she had any
bowel symptoms. Although she died in hos
pital, no autopsy was performed.

Fig. 5.—Case 4. A less dense, but typical pigmentation.
C ase 5. — This member of the family was
an infant who died at 7 months of age with
vomiting and abdominal distension. Appar
ently there were no “spots” but these are rare
at birth and may not develop until the second
year of life. This instance is recorded as a
very doubtful case.

C ase 2.— Her son, D .L ., is the 15-year-old
boy previously described.
D iscussion
C ase 3.— This girl was a sister of our pa
tient. In 1952, at the age of 11 years, she
was admitted to hospital because of abdom
inal cramps, vomiting and constipation of 24
hours’ duration. She had not had any symp
toms up to that time but her father stated
that she had numerous black spots about the
mouth and lips. At operation, which seems to
have been performed under difficulties on an
extremely ill child, an intussusception was
found and reduced. The site was described as
jejunal, but there is no mention of polyps in
the operative report. The child died three
hours after operation and no autopsy was per
formed.

Hereditary Aspects
Jeghers considered that the condition is
inherited as a non sex-linked Mendelian
dominant and that a single gene is re
sponsible for both the pigmentation and
the polyps. There are no detailed investiga
tions of patterns of inheritance in the litera
ture so this hypothesis remains uncon
firmed. The “family tree” described above
contains all the members of three genera
tions and their immediate progenitors. Fu r
ther details of the first generation are not
available and most likely untraceable.
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Pathology
All of the polyps from our patient were
benign. So-called malignant cases have
been reported but no case has been pub
lished in which death was attributed to
metastases. Mitotic figures and the appear
ance of alveoli in the muscularis mucosae
are well-recognized phenomena in adeno
matous polyps and do not signify malig
nancy p er se. The natural history and bio
logical behaviour of these polyps remains
to be explored.
Symptomatology
Hematemesis appears to be a rare form
of presentation. Rectal bleeding, symptoms
referrable to anemia and abdominal pain
are common.
Diagnosis
The syndrome is suggested by the facial
appearance of the patient and the presence
of the characteristic melanin spots (Fig. 1).
They rarely exceed 5 mm. in size and are
black in contrast to freckles, which they do
not resemble. When they occur in the
mouth the spots may look dark-blue or
grey.
Success in finding the polyps varies in
proportion to the diligence of the search.
They have been reported in all parts of the
alimentary tract (including the appendix),
except the esophagus and the anal canal.
Gastroscopy, barium meal and small bowel
follow-through studies, air contrast barium
enema and sigmoidoscopy yield a high pro
portion of the positive results that are ob
tained when polyps are located in the
stomach or colon. That polyps may not be
demonstrated radiologically in the duo
denum is illustrated by the case described
in this paper. Small bowel studies may
have to be repeated and examined with
care. In the present case a second examin
ation of the films revealed suspicious areas
which, it must be confessed, were looked
for with the eye of faith and interpreted
in the light of prior knowledge.
T reatm ent
Asym ptom atic cases.—In view of our
scanty knowledge of the natural history
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of the disease, particularly in the absence
of authentic cases of metastases following
malignant transformation in these polyps,
the author believes that surgical interfer
ence is not warranted in this group.
Acute sym ptom s—Patients presenting
with acute abdominal pain and evidence
of acute obstruction require immediate op
eration. The obstruction is nearly always
due to intussusception. As in other acute
abdominal emergencies, relief of the im
mediate situation and prevention of its re
currence in the immediate postoperative
period is all that should be undertaken.
Treatment of acute gastrointestinal hemor
rhage may require the location and re
moval of the bleeding polyp during sig
moidoscopy or laparotomy if conservative
treatment fails. Location of the bleeding
site in a bowel filled with polyps is a night
mare which the author hopes never to en
counter.
Chronic sym ptom s.—The treatment of
patients with chronic gastrointestinal bleed
ing, recurring abdominal pain or the elec
tive treatment of patients who have been
operated upon previously for intussuscep
tion presents a controversial problem.
However, one fact is clear; this is a con
dition which affects the entire gastrointes
tinal tract. Presumably polyps grow and
with the passage of time become peduncu
lated, thus making recurrence of symptoms
in the future very likely. Therefore all
surgery must be conservative and bowel
resection avoided whenever possible.
The author believes that multiple polyps
should be removed by multiple enterotomy
incisions. Small polyps, unless few in num
ber, are best left alone. Electrocautery is
to be avoided because there is danger of
destroying large areas of mucosa and pro
ducing areas of coagulation necrosis; the
bowel may subsequently perforate at one
of these areas if the necrosis remains un
recognized at the time of operation. The
stomach may be opened for inspection,
palpation and removal of polyps, but the
less accessible duodenum is best left alone
unless large mobile polyps are palpated.
Undoubtedly these procedures are inade
quate but they may delay recurrence of
intussusception and chronic ill-health for
many years.
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R esu m e

Su m m ary

A case of Peutz-Jeghers syndrome is d e
scribed. T hree generations of th e p atient’s
fam ily have been traced and are presented
as a fam ily tree. O ther cases w ithin the
fam ily are described. T h e problem s of
pathology, treatm ent and prognosis are dis
cussed.
The author wishes to express his gratitude to
Drs. Wallace Roy and Patrick Fitzgerald of the
Department of Radiology, St. Joseph’s Hospital,
Toronto, for their assistance; to Dr. L. Mautner
and his colleagues in the Department of Pathol
ogy, St. Joseph’s Hospital, for producing the
photomicrographs; and to Dr. J. A. McIntyre who
read and corrected the proofs.
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DIE ERKRANKUNGEN DER GALLENWEGE
UND DES PANKREAS: Diagnostik, Klinik und
chirurgische Therapie (The Diseases of the
Biliary Tract and the Pancreas: Diagnosis,
Clinical and Surgical Therapy). Walter Hess,
Zurich. 672 pp. Illust. Georg Thieme Verlag,
Stuttgart, W. Germany; Intercontinental Medi
cal Book Corporation, New York, 1961. $35.50.

This excellent monograph on the disorders of
the biliary tract and the pancreas is divided
into nine sections, the first of which deals with
anatomy and physiology. In this portion the
illustrations, showing the variants of the he
patic, cystic and pancreatic ducts and the
hepatic and cystic arteries, deserve special
mention. The following two sections contain
an exhaustive account of pathology, clinical
findings and diagnostic procedures, as well as
several chapters on differential diagnosis. A
special section is devoted to radiomanometry
(operative cholangiography with pressure
measurements). The great importance of this
procedure in the recognition of stenosing
papillitis, tumours, strictures and stones in the
choledochus and hepatic ducts is clearly
shown. It is apparent that the so-called post

Le syndrome de Peutz-Jeghers peut etre defini
comme: une polypose familiale frappant les muqueuses du tractus intestinal et du nasopharynx,
acoompagnee d’une pigmentation particuliere de la
peau et des muqueuses. C’est un cas de ce genre
qui est rapporte ici. II s’agit d’un gargon de 15
ans, admis a l’Hopital St. Joseph de Toronto en
juillet 1960, II presente des coliques dans la re
gion peri-ombilicale accompagnees de nausees,
d’anorexie et de constipation. A l’examen physique
on note l’existence de plusieurs taches pigmentaires noires autour de la bouche et dans les
espaces interdigitaux; a part cela il n’y a rien de
special a noter. Une radiographie a vide de 1’abdomen ne montre pas de niveaux liquidiens. Un peu
plus tardivement, les douleurs ayant repris avec
intensite ainsi que les vomissements, une laparotomie exploratrice est faite: on trouve une inva
gination jejuno-ileale de 30 cm. de long. On tente
de la reduire par manoeuvres douces, mais on se
voit oblige de pratiquer une resection intestinale
suivie d’anastomose termino-terminale. Cette anse
contenait un gros polype long de 10 cm. La
revision des organes abdominaux permit de decouvrir des polypes dans l’intestin grele et une
deuxieme zone d’invagination dans la region du
ligament de Treitz, qui put etre facilement reduite. Plus tard, au cours d’une seconde interven
tion un grand nombre de ces polypes furent reseques.
L ’histoire familiale du malade a pu etre reconstituee avec exactitude; selon Jeghers, 1’affection
serait dominante non liee au sexe.
3242 Bloor St. West,
Toronto.

cholecystectomy syndrome would occur less
frequently if radiomanometry were carried out
in all operations on the biliary tract.
Section 5 contains detailed systematic de
scriptions of the operative procedures related
to the biliary tract and the pancreas, each of
which is accompanied by clear illustrations.
In the next chapters the indications for these
operations and their sequelae and limitations
are discussed. This is followed by a guide to
procedure appropriate to any situation that
may be encountered by the surgeon. T he last
three sections deal with preoperative measures
and anesthesia, postoperative course and com
plications, and late postoperative complaints.
The book is well organized and written in a
fluent style which makes for pleasant reading.
The work is based on extensive clinical experi
ence and a thorough knowledge of the world
literature. The author expresses his opinion
clearly without being dogmatic. The illustra
tions and radiographic photographs are ex
cellent, and the typography is flawless. The
book is highly recommended to surgeons and
internists who can read German.
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E X P E R I M E N T A L S URGERY
AN EXPERIMENTAL STUDY OF CARDIOPULMONARY RYPASS IN
THE SMALL ANIMAL0
P. G. ASHMORE, M.D., F.R.C.S.[C],f R. F. PRATT, R. A. MacGILLIVRAY, B.Sc. and
E. G. FORSENG, M.D.,$ Vancouver, B.C.

I ncreased experimental investigation and pected. Consequently, it would seem that

clinical experience continue to improve the
safety and utility of total cardiopulmonary
bypass. Despite this, there is a widespread
feeling that total body perfusion is hazard
ous in the infant, and, with a few notable
exceptions,1 surgeons have not been anxious
to employ the technique on children weigh
ing much less than 20 lb.
This feeling is based on both practical
and theoretical considerations. The techni
cal problem of cannulating small vessels is
considerable. Accurate maintenance of nor
mal blood volume is difficult, and particu
larly important, in the small subject. In
addition, it is possible that small particles
of Antifoam (Dow-Corning), a silicone
preparation which prevents foaming in
blood, or tiny air bubbles passing through
an infant’s circulation might occlude blood
vessels of significant size, while in a larger
subject similar vessels so occluded would
be relatively less important.
There is a significant number of infants
with congentital heart malformations who
might benefit from open heart surgery in
early life. Some defects, such as severe
tetralogy of Fallot or ventricular septal de
fect, can be managed temporarily by non
definitive surgical procedures; for example,
by the creation of an extracardiac shunt
or by constricting the pulmonary artery to
elevate the right ventricular pressure and
decrease the left-to-right shunt through the
ventricular septal defect. Other defects,
such as total anomalous venous drainage
and aortic stenosis, may require total cor
rection in infancy if survival is to be ex*From the Department of Surgery and the G. F.
Strong Laboratory for Medical Research of the
University of British Columbia, Vancouver Gen
eral Hospital.
Supported by a grant from the British Columbia
Medical Research Foundation,
tAddress: 750 W. Broadway, Vancouver 9, B.C.
$Research Fellow, National Heart Foundation.

there is need for a safe method of perform
ing total cardiopulmonary bypass even in
the smallest infant.
Clinical experience at the Vancouver
General Hospital with over 300 patients
undergoing open heart surgery with total
cardiac bypass has established that, in our
hands, the DeWall-Lillehei bubble oxygen
ator is a reliable method for producing total
body perfusion. Despite satisfactory results
in patients over 20 lb., all eight infants
(ranging in weight from 8 lb. to 15 lb.)
operated on with the support of the bubble
oxygenator have died. Some of these deaths
were undoubtedly due to the severity of
the intracardiac lesion, but others may have
been caused by inadequacies in the man
agement of total cardiopulmonary bypass.
Because of this it was decided to embark
on a study of total bypass methods in the
small animal, the preliminary results of
which are reported herein.
M aterials

and

M ethods

The Kay-Cross disc oxygenator was used,
with a 9" cylinder containing 38 discs,
0.185" apart. DeBakey roller pumps and
the collecting chambers and filter unit de
signed by Gross et al.2 were combined with
the oxygenator. The Brown-Harrison heat
exchanger was used in most experiments.
Venous drainage was by gravity. Cannulation of the superior (SVC) and infer
ior (IVC) vena cavae was done with the
largest possible cannulae, introducing the
superior vena cava cannula through the
azygos vein. The left common femoral ar
tery was used for arterial inflow and the
right common femoral vessels for arterial
and venous pressure measurements, the
cannulae being introduced into the aorta
and inferior vena cava.
Pressure and electrocardiographic trac
ings were made with a Sanborn multichan-
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nel recorder. Esophageal temperatures were
recorded by means of a thermocouple con
nected to a Brown electronic potentiometer.
Acid-base estimations were made with the
type AME1, Astrup micro equipment, and
oxygen saturations were measured with a
Waters cuvette oximeter.
The puppies used in the experiments
were all over one month of age and ranged
in weight from 2.8 to 5.2 kg. They were
anesthetized with intravenous sodium pentothal and succinylcholine after premedi
cation with atropine and morphine. They
were intubated and intermittent positive
pressure was maintained with a Bird res
pirator. Total cardiopulmonary bypass was
carried out for 30 minutes in most cases.
In every case the maximum flow obtain
able by gravity drainage was used. The
blood volume was estimated immediately
before perfusion using a modification of
the radio-iodinated serum albumin tech
nique of Crispell, Porter and Nieset.6 This
estimation was repeated after the perfu
sion, when the systemic blood pressures
were stable, and blood loss had been re
placed as accurately as possible.
Blood pressure was recorded for 3 to 4
hours postoperatively, and support was
given by blood transfusion and positive
pressure respiration as necessary. Meticu
lous postoperative care was provided dur

ing the first eight hours after operation in
order to ensure survival o f the animals.
A ssessment o f B esults

The overall picture o f each experiment
is shown in Table I. Eighteen experiments
were done and nine of the animals were
alive and apparently normal at the end of
24 hours.

Technical Aspects
It seemed important to us to be able to
assess the volume of blood in the extra
corporeal circuit at all times so that the
postperfusion level in the circuit could be
immediately compared with the preperfu
sion level. For this reason, all the tubing
was kept as short as possible. The venous
outflow line was filled with blood before
perfusion started, and was not emptied into
the reservoir after perfusion. The settling
chamber was carefully calibrated so that
changes in the volume of blood in the
chamber could be determined from time to
time during the procedure. Latex tubing
was used through the pump heads because
it permitted us to obtain a greater flow
with less rapid pump rotation than when
tygon was used. W e felt that this would
help reduce hemolysis and, in fact, hemo
lysis was minimal in most cases and was
never excessive.
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In a small subject the heart can become
quickly obscured by a maze of tubing. For
this reason we introduced the I VC can
nula through the right atrium, but the SVC
cannula was inserted via the azygos vein,
leaving a reasonable area of atrium ex
posed. These cannulae were as large as
would go into the cavae but were kept as
short as possible to minimize their resist
ance to flow. Occasionally we could get
flow rates up to 130 c.c./kg./min., but flows
of 100-110 c.c./kg. were more common, de
spite lowering of the venous reservoir. The
flow rates described by Gross et al.,2 in
humans, of 2000-2400 c.c./sq. m. of body
surface/minute were never obtained.
Attempts to increase the arterial flow to a
higher rate invariably produced systemic
hypertension.
With the spacing of the discs in the oxy
genator, described earlier in this paper,
bridging of blood between the discs was
never a problem, and the oxygen saturation
at the arterial end of the oxygenator never
fell below 96% .
A heat exchanger was used in the arterial
line in most experiments. We usually al
lowed the dog’s temperature to drop 3° to
4° C. during bypass and then increased it
to normal levels at the termination of the
bypass. Profound hypothermia was not in
duced in these experiments.
H em atological Considerations
Postoperative bleeding was excessive in
most of our early experiments, but after
we started to use hexadimethrine bromide
(Polybrene), rather than protamine sul
fate, as a heparin antagonist, no further
bleeding was encountered. Hemolysis was
never excessive in any experiment. In three
animals failing to survive bypass, postmor
tem examination of the intestine revealed
varying degrees of subserosal and submu
cosal hemorrhage with marked hepatic con
gestion in one instance. This finding raises
the possibility of incompatible blood trans
fusion producing a marked increase in
portal vein resistance, as described by Dow
et al.3 and by Giannelli et aid After these
cases we tried to obtain enough blood from
one large donor to fill the extracorporeal
circuit; subsequently, only one instance of
submucosal bleeding was recognized. The

Vol. 5

problem of blood incompatibility in the
dog has not received enough attention, and
reactions of this sort may often cloud the
results of investigations where donor blood
is used.
Pulmonary Complications
Two puppies had evidence of pre-existing
pulmonary consolidation when the chest
was opened, and both of these died. Sev
eral animals developed a hemorrhagic pul
monary edema immediately after operation,
and all of these died. After a humidifier
was used with the respirator no further in
stances of pulmonary edema were seen.
Postoperative assisted respiration with
the Bird respirator was thought to be life
saving in some cases. Considerable diffi
culty with airway obstruction and re
stricted respiratory exchange can occur in
these small subjects after thoracotomy;
therefore careful use of assisted respiration
is almost mandatory.
Blood Volume
Because of the necessity of accurate
maintenance of blood volume in the ani
mals, we felt that it would be useful to
be able to assess the postoperative level
and compare it with the preoperative state.
The use of radio-iodinated serum albumin
(BISA) seemed likely to be useful for
this purpose and it was used to study blood
volume changes in nine experiments, as
shown in Table II. An estimation was made
just before the thoracotomy; it was re
peated when the estimated blood loss had
been replaced and the arterial and venous
pressures were stable at about their pre
operative level. Although the number of
determinations is too small for statistical
analysis, there was no constant relation
ship between what we estimated to be an
accurately replaced blood volume and that
estimated by the RISA technique. We are
continuing to study this aspect of the in
vestigation.
W e have been impressed by the mainten
ance of normal blood pressure with this
pump oxygenator. In our clinical work with
the bubble oxygenator, the arterial flow is
predetermined and the Sigmamotor pumps
are adjusted accordingly. The blood pres-
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TA BLE

CARDIOPULMONARY BYPASS

I I . — B loo d

V o l u m e s (R a d io - I o d in a t e d
A l b u m in )

Serum

Weight
(kg.)

Tim e o f
sam ple

P lasm a
vol.
c.c.

5

4 .1

A
B

246
184

108
108

354
292

7

3 .3

A
B

205
157

63
91

268
248

9

5 .2

A
B

420
456

116
261

536
717

11

4 .3

A
B

260
251

101
147

361
398

12

4 .1

A
B

308
366

116
133

424
499

14

1 0 .0

A
B

499
452

284
304

783
756

15

3 .5

A
B

335
220

123
108

458
328

17

2 .8

A
B

188
167

47
95

235
262

18

3 .8

A
B

282*
224

80
121

362
345

Puppy
N o.

R ed blood
cell vol.
c.c.

T o tal
blood vol.
c.c.

A = Preperfusion.
B = Postperfusion.
*1 0 0 m l. saline given 15 minutes before blood volum e
determ ination.

sure is always low during bypass. By util
izing a maximum venous-flow principle and
by regulating the arterial flow to maintain
a constant level in the disc oxygenator, a
normal blood pressure was maintained in
all of these experimental animals.
It was interesting to note that there is a
steady drop in the blood level in the extra
corporeal circuit, and this has been de
scribed by others.4’ 3 It probably represents
sequestration of blood in the peripheral
circulation of the subject, perhaps in the
splanchnic area. This peripheral pooling
may contribute to postoperative metabolic
acidosis when the “pooled” blood returns to
the circulating blood volume.
The preoperative hematocrit level was
low in all these puppies, and was consid
erably higher after admixture of the blood
from the extracorporeal circuit.

Metabolic Studies
Arterial blood samples were drawn from
these animals at approximately 20-minute
intervals during the operative procedure
and for the first four to five hours in the
postoperative period. These blood samples
were then analyzed for the relevant acidbase values, using a Micro Astrup machine.
Therapy was instituted on the basis of the
values obtained.
The animals were premedicated heavily
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with morphine and atropine; therefore
blood samples taken before the onset of
the anesthesia showed a moderate degree
of respiratory acidosis combined with a
minimal degree of non-respiratory acidosis.
Once the animals were anesthetized and
controlled respiration was established, all
showed a fairly marked respiratory alka
losis combined with a mild degree of nonrespiratory acidosis. The respiratory alka
losis remained until the postoperative
period, when controlled respiration was
changed to assisted or unassisted respira
tion. However, the non-respiratory acidosis
was progressive in all cases during the
operation, and the animals which died
showed an uncontrollable progressive nonrespiratory acidosis in the postoperative
period, probably as a result of cardiovascu
lar failure.
There are three points during the pro
cedure when an increase in non-respiratory
acidosis occurs. The first is immediately
after opening the chest, and the second is
at the very onset of total bypass. W ith the
onset of the bypass there is an initial, rapid
increase in the non-respiratory acidosis.
However, once the bypass is well estab
lished there is usually a slight decrease in
the degree of acidosis. A possible explana
tion may be that the pH of even the fresh
ly drawn donor blood in the extracorporeal
circuit is moderately decreased. The third
point is when the bypass is discontinued.
At this time the most marked degree of
non-respiratory acidosis appears. Once these
findings become apparent to us, we began
treatment during bypass; however, the in
crease in acidosis still appears but is less
severe and we seem to be able to deal with
it more readily.
With the onset of assisted respirations in
the postoperative period a respiratory acid
osis once again appears and is more marked
than the preoperative respiratory acidosis.
In two experiments this has been associ
ated with some degree of arterial desatur
ation.
The non-respiratory acidosis is counter
acted by the intravenous administration of
sodium bicarbonate in an amount estimated
to be sufficient to neutralize the animal’s
extracellular fluid volume. The total amount
calculated is given just before or shortly
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after bypass has been terminated; more
can be added if necessary in the postopera
tive period.
In the postoperative period the respira
tory acidosis is controlled by assisted or
controlled respiration using the Bird respir
ator.
It is felt that accurate assessment of the
acid-base relationship is important in these
small animals. It enables the early use of
corrective measures and probably improves
the postoperative survival rate.

Causes of Death
It is probable that no single factor was
the cause of death in these animals. In the
early cases, hemorrhage was all too fre
quent and certainly was an important fac
tor. Inadequate pulmonary function postoperatively may be due in part to the
excessive drying of the bronchial mucosa
that took place before a humidifier was
added to the respirator. Evidence of in
creased portal venous pressure in some of
the postmortem examinations suggests the
possibility of incompatible blood reaction;
however, this is only conjecture.

Conclusions
It is fair to conclude that none of the
deaths was due to malfunction of the
pump oxygenator. It would appear that
control of blood volume in the extracor
poreal circuit can be accurate enough to
prevent significant hypovolemia or hyper
volemia immediately after bypass. Great
care must be taken, however, to assess
postoperative blood loss with speed and
accuracy.
A survival rate of nine out of 18 puppies
of this size after a thoracotomy and major
operative procedure seems to provide rea
sonable justification for the use of this type
of pump oxygenator in infants suffering
from cardiac lesions requiring total cor
rection in early childhood. We propose to
continue our experimental work along these
lines and to utilize this pump oxygenator
clinically when the need arises.
Su m m a by
M odifications of a stan d ard disc oxygen
ato r sy stem for to ta l body perfusion in

small subjects have been described. Tech
niques and postoperative results are out
lined and some of the postoperative
complications are discussed. With this technique nine out of 18 puppies survived total
cardiopulmonary bypass of 30 minutes’
duration. The p um p oxygenator itself did
not appear to contribute significantly to the
death of any of the animals failing to sur
vive.
The authors wish to thank Drs. L, Horsey and
P. Solvonuk for their time and assistance. W e are
indebted to Miss I. Connon and Messrs. John
Bassaraba, Ron Searle and Gene Tang for their
most valuable technical assistance, and to Dr.
W . A. Dodds and Dr. K. A. Evelyn for their
helpful advice.
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R e su m e
Le present article resume des experiences faites
en vue d’ameliorer et de faciliter les dispositifs de
derivation cardio-pulmonaire pourl’usage chez les
enfants. On salt en effet que chez les jeunes
sujets le catheterisme des vaisseaux peut etre un
probleme tres difficile a resoudre; le maintien
d’un exact volume sanguin devientimpossible
dans ces conditions.
Les experiences furent faites sur ^ de^ jeunes
chiens pesan't entre 2 et 5 kg. et ages d’un peu
plus d’un mois. La derivation cardio-pulmonaire
fut faite pendant 30 minutes. Le volume sanguin,
la pression sanguine, l’electrocardiogramme furent
soigneusement enregistres.
L ’appareillage utilise consistait essentiellement
en un oxygenateur a disques Kay-Cross modifie.
if y eut neuf morts sur une serie experimentale de
18 chiens: les causes de ces morts sont diverses
et ne peuvent etre attributees directement a la
technique.
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PRESERVED FASCIA LATA HOMOGRAFTS AND SYNTHETIC GRAFTS
IN REPAIR OF ABDOMINAL AND CHEST WALL DEFECTS IN DOGS*
R. E. ROBINS, M.D., J. T. SANDY, M.D. and P. D. MOYES, M.D., Vancouver, B.C.
T
of large tissue defects in the
abdominal and chest walls is at times a
problem. The most common causes of large
defects are postoperative hernias and, on
occasion, a primary hernia. In recent years
portions of abdominal and chest walls have
been resected, together with adherent intraperitoneal and intrapleural tumours, with
the hope of increased cure rate. Primary
tumours of the body wall may require ex
tensive resection. Such defects usually can
not be treated by primary closure. Large
areas of abdominal or chest wall may be
destroyed by blast or missile injuries during
war and on occasion from trauma in civil
ian life. It is therefore important that the
surgeon have readily available to him
suitable material for closure of these de
fects.
Most surgeons would agree that no better
replacement than the patient’s own fascia
lata has been found. Many synthetic ma
terials have been developed and a few of
these have been used with excellent results.
Others, which have been used extensively
in the past, have not been found to be as
satisfactory as was once anticipated; for
example, tantalum mesh has a tendency to
fragment, resulting in recurrent herniation
and sinus formation. Obtaining large sheets
of fascia lata from the patient may not
always be an innocuous procedure. The
average surgeon requires approximately an
additional half-hour of operating time to
remove a large section of fascia lata and
close the resulting incision in the leg. This
prolongation of operating time may be
detrimental to the patient who has sus
tained severe trauma or who is having a
long and extensive operation for cancer. In
a small patient it may be difficult to ob
tain a piece of fascia lata of sufficient size
to close the defect, and in elderly patients
the quality of the fascia lata may be unsat
isfactory. Without doubt there is increased
he r e pa ir

morbidity, because the patient has addi
tional pain from the second incision and
with the necessary pressure bandages there
may be a tendency for the patient not to
become ambulant as quickly, increasing the
possibility of other postoperative compli
cations. Serous collections in the thigh are
not at all uncommon and we have seen
patients in whom such a collection per
sisted long after the abdominal or chest
incision had healed.
Because of the recognized superiority of
fascia lata and the problems of obtaining
autografts, preserved fascia lata homo
grafts have been used with good result in
many centres. The method of preservation
has usually been ethylene oxide steriliza
tion and freeze-drying. This method is
somewhat complicated and time-consuming
however and portions of the process are
potentially dangerous to the technicians.
Many institutions do not have the necessary
equipment and personnel for this process.
The purpose of our experiment was to
use fascia lata homografts in abdominal
and chest wall defects in dogs, using a rela
tively simple method of obtaining them,
sterilizing the grafts with beta-propiolactone and storing them.
M ethod of H o m o g r a f t P r e p a r a t io n

All the fascia lata was removed from the
thighs of donor dogs which had been re
cently sacrificed following exsanguination
to provide blood for experimental open
heart surgery on other dogs. No attempt at
sterile technique was made in removing
the fascia and it was simply placed in
clean jars containing sterile saline. The
fascia was then stored in a refrigerator
until the time when the material was ster
ilized with beta-propiolactone. The method
of sterilization is as follows:
A solution of 0.88% beta-propiolactone
in buffered isotonic saline and 0.2 molar
“From Department of Surgery, Trauma Research sodium bicarbonate solution is prepared.
Unit of University of British Columbia Medical Phenyl-red dye is added. The fascia is
School. Defence Research Board Grant No. 9050- totally immersed in the solution in a water
12.
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bath at 37° C. for two hours. The fascia
lata is then rinsed in phosphate buffer of
pH 7.4, placed in sterile saline and sealed
in a jar. After this, the sterilized fascia is
returned to the refrigerator until the time
of use.
This method of obtaining, sterilizing and
storing the fascia is simpler than other
methods described. The fascia does not
have to be sterilized immediately following
its removal from a recent postmortem ani
mal but can be stored in saline in an ordin
ary refrigerator for periods of up to 14
days before sterilization. Most of the fascia
used was sterilized approximately five to
seven days after removal but fascia steril
ized 12 and 14 days after removal gave
equally satisfactory results. Fascia that had
been kept for 21 days before sterilization
was unfit for use.
Again after sterilization there is no im
mediate urgency for use. Fascia that had
been stored for 45 days after sterilization
was used with good result. No antibiotic,
such as penicillin, was added to the storage
fluid; this perhaps would be of some value
if longer periods of storage were contem
plated. We believe that fascia prepared in
this manner could be stored in ordinary
refrigerators for two months before use
with complete safety.
M eth o d

of

S tudy

As far as possible, small or medium
sized mongrel dogs were used in the ex
periment. With small animals, the size of
the defect that could be created was rela
tively larger. The dogs were anesthetized
using intravenous pentobarbital sodium
(Nembutal) solution and endotracheal
oxygen supplied through a Burn’s valve.
In some dogs, a full-thickness abdominal
wall defect was created by resecting a por
tion of abdominal wall that included an
terior rectus sheath, rectus muscle, pos
terior rectus sheath and peritoneum. In
other animals a chest wall defect was cre
ated by removing a portion of chest wall
consisting of ribs, intercostal muscles and
pleura. A fascia lata homograft was then
sutured to the edges of these defects using
interrupted 000 black silk sutures. When
placing the homograft into the abdominal
wall defect, the suture was placed through
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the anterior rectus sheath and the peri
toneum to secure the homograft, and in a
chest wall defect sutures were placed
through muscle and pleura. The subcutan
eous tissue was closed using interrupted,
fine catgut sutures and the skin also closed
with interrupted catgut sutures. When
chest wall defects were created, the lung
was expanded before the placement of the
final sutures but an indwelling chest tube
was not used. The dogs were sacrificed at
times varying from four weeks to 39 weeks
after the procedure.
In several dogs woven Teflon mesh and
Marlex mesh were used in a similar way
to repair created defects.
In the majority of these animals, dura
mater homografts, also sterilized with betapropiolactone, were placed into created
dural defects. The results of this part of the
experiment will be published in a separate
paper.
Observations on Repaired Abdominal
Wall Defects
Seven dogs survived the immediate re
pair of a created abdominal wall defect
with a fascia lata homograft. The average
defect created was 9 cm. in length and 4
cm. in width. The defects created were in
the midline so that the pressure on the
graft would be maximum and the grafts
put to the severest possible test.
One dog was sacrificed on the sixth post
operative day following evisceration and
had obvious generalized peritonitis. The
graft used in this dog had been kept 21
days before sterilization and at the time of
death had completely disintegrated. At the
time of placement it had been noted that
the graft was softer and more edematous
than the other grafts, but appeared to be
adequate.
The first dog used in the series had a
skin separation on the fifth postoperative
day which was resutured. This dog was
sacrificed at 23 weeks and at the time of
sacrifice had an obvious hernia. Examina
tion revealed that the graft itself was sound
but one edge of it had completely pulled
away from the host’s abdominal wall. This
then represents a failure of technique
rather than a failure of the graft, because
the graft was probably sutured under ex-
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TABLE I .— F a s c ia L a t a H om ogr a fts
S iz e
{c m .)
A b d o m in a l
w a ll

9
8
8
10

x 3 .5
x 3
x 4
x 4

9 x 3 .5

C h e s t w a ll

T im e in
w ee k s
17
16
4
20

H e r n ia
No
No
No
No

23

Y es

8 .5 x 3

34

Y es

8 x 3
8 .5 x 4 .5

21
23

No
No

R em a rk s

L it t e r e d a t s ix w e e k s .
6 wre e k s o ld a t t im e o f
g r a ft .
S k in s e p a r a t io n a t 5
days.
L it t e r e d a t 2 6 w e e k s .
W o u n d s e p a r a t io n a t
4 days.

cessive tension. One other dog developed a
hernia. This dog also had a minor wound
separation on the fourth postoperative day
which was sutured. Six months after graft
ing she littered 10 pups. The dog was sacri
ficed 34 weeks after grafting and at this
time it was noted that the graft was diffuse
ly attenuated, with bulging of the abdom
inal wall. The sutures lines were intact at
each edge.
Four dogs showed no evidence of herni
ation when sacrificed 4, 16, 17 and 20
weeks after repair. One of these was a sixweek-old pup at the time of repair of a
defect 10 x 4 cm. At the time of sacrifice,
20 weeks later, the pup had grown nor
mally and was in excellent health. The
graft was sound and measured 8 x 3 cm.
in size; this represented the normal shrink
age. One other dog littered nine pups
seven weeks following repair and at the
time of sacrifice 16 weeks after the opera
tion showed no evidence of hernia.
In all dogs, except the one which died of
peritonitis, there was very little peritoneal
reaction to the homograft. In each dog
a minor adherence of omentum to the un
dersurface of the graft was noted, but in
no case was the bowel adherent. There
was dense adherence of the subcutaneous
tissue to the graft and this could only be
separated with difficulty. It is therefore
apparent that the graft obtains its blood
supply from the subcutaneous tissue and
not from the intraperitoneal organs. This
finding is in agreement with that of otherworkers.
Observations on Chest Wall Defects
Two dogs survived repair of created chestwall defects by fascia lata homografts. One
dog succumbed to an overdose of pento
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barbital sodium (Nembutal). In these
dogs, chest wall defects, 8 x 3 cm. and
8.5 x 4.5 cm., were created and fascia lata
placed into the defects. Neither dog showed
any respiratory distress in the postoperative
period and at no time was paradoxical res
piration evident. The dogs were sacrificed
at 21 and 23 weeks after operation and in
both there was no evidence of weakness
of the chest wall. Both grafts consisted of
tough, glistening, fibrous tissue, to which
the overlying tissue was densely adherent.
In one dog there was minimal adherence
of lung to the undersurface of the graft. In
the other dog the lung was quite densely
adherent but expanded and there were no
other pleural adhesions present.
Histological Study of the Fascia Lata
Homografts
Studies of the graft areas by hematoxy
lin and eosin sections were done follow 
ing sacrifice. At four weeks, the graft ap
peared viable but there was inflammatory
cell infiltration, especially by lymphocytes.
There was also minimal reactive fibroblas
tic hyperplasia adjacent to the graft. At 16
weeks the graft area consisted of a layer
of relatively acellular collagenous material
which was becoming vascularized. Adja
cent areas of cellular, proliferating, vascu
lar, fascial tissue were noted. Inflammatory
cell infiltration of the graft area was mini
mal. In later weeks, sections revealed grad
ual replacement o f the graft area by ma
ture fibrous tissue. Sections of a Teflon graft
revealed a marked inflammatory response
with micro-abscesses and a very active
fibroblastic proliferation around the graft.
Repair of Abdominal Wall D efects
Using Teflon and Marlex Mesh
In recent years numerous favourable re
ports have been made on the use of syn
thetic materials for the repair o f large
abdominal and chest wall defects. There
are two obvious advantages to the use of
synthetic materials. The first is availability
and the second is that defects which could
not be repaired by a single piece of fascia
lata autograft or homograft can be repaired
by a single piece of synthetic material.
Tantalum mesh was the first material to
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be widely used for the repair of large
hernial defects but has been found unsatis
factory by many people because of frag
mentation, secondary infection and extru
sion through sinuses. In recent years plastic
materials such as Mersilene, Teflon and
Marlex have been used, and many authors
have reported satisfactory results. In this
experiment several abdominal wall defects
were repaired with Teflon and Marlex to
enable comparison with the fascia lata
homografts.

Observations on the Use of Teflon in the
Repair of Abdominal Wall Defects
Full-thickness abdominal wall defects
were created in three dogs. These defects
were larger than those created in the dogs
where fascia lata homografts were used,
and measured 10 x 6 cm., 12 x 7 cm. and
17.5 x 7.5 cm. The dog with the largest
defect died on the twenty-first postopera
tive day and because of a misunderstand
ing was not returned from the boarding
kennel for autopsy. The dog evidently did
not prosper, lost considerable weight and
was found dead in its cage. Death must
therefore be attributed to the procedure.
The other two dogs were sacrificed at 35
and 39 weeks. Neither could be classed as
a satisfactory result because both had
cutaneous sinuses leading to the graft and
evidence of chronic abscess formation
around the Teflon graft. One of these dogs
lost 10 lb. in weight, presumably as a re
sult of chronic infection. One dog had a
hernia due to a partial pulling-away of one
side of the graft. In spite of the infection
there was dense fibrous tissue ingrowth
into the Teflon in both animals. There was
much more adherence of omentum and in
testine to the graft than in the dogs where
fascia lata homografts were used, but there
was no evidence of intraperitoneal infec
tion.
We are unable to account for the infec
tion in these animals where Teflon was
used. Identical technique to that in all
other replacements was used and these
dogs were operated upon on separate days.
Infection occurred only in one dog where
a fascia lata homograft was used and in
this dog the infection was attributable to
degenerated fascia which had been stored

too long before sterilization. We believe
that the porous, woven mesh of the Teflon
prosthesis contributes to chronicity and
multiple sinus formation should infection
occur. Surgical technique in an animal
laboratory is only relatively sterile and it is
not suggested that this infection rate would
occur with the sterile technique of a hos
pital operating room. These results, how
ever, appear to indicate that should infec
tion occur when Teflon is used, one might
expect loculations, chronicity and sinus
formation to occur. Koontz and Kimber
ly4’ 5 have also reported similar problems
with Teflon.
T A B L E I I . — T e f l o n an d M a r l e x R e p l a c e m e n t A b d o m in a l
W all
S iz e

(cm .)
M a rle x
M a rle x

T eflo n

16
16
16
10
12
16

x
x
x
x
x
x

7
7
9
6
7
9

T im e in
w eeks

H ern ia

R em arks

36
30
3
39
35
3

No
No
No
No
Yes
?

S in u ses an d ab scesses.
S in u ses and a b scesses.
D ie d of p erito n itis.

Observations on the Use of Marlex Mesh
for Repair of Abdominal Wall Defect
Abdominal wall defects measuring 16 x
7 cm. were made in three dogs and the re
pairs were carried out, using Marlex mesh
with fine stainless steel sutures. One dog
died three weeks postoperatively of a
cerebral hemorrhage which was a compli
cation of dura mater homograft place
ment. Examination of the abdominal wall
at this time, however, revealed no evidence
of hernia and there was good fibrous tissue
infiltration from the subcutaneous layer
into the Marlex mesh. There was dense
adherence of the omentum to the under
surface of the Marlex graft. The other two
dogs were sacrificed at 30 and 36 weeks.
There was no evidence of hernia in either
dog; in each dog there was dense fibrous
tissue infiltration of the Marlex, chiefly
from the subcutaneous tissue layer, but
adherence of omentum to the undersurface
of the mesh was much more pronounced
than in the dogs with a fascia lata homo
graft. The transverse wrinkling of the
Marlex mesh, described by Usher and Gan
non,10 was noted. We found the Marlex
mesh slightly more difficult to use than the
other material because it is not as pli
able. However, excellent results were ob-
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tained with it in this small group of dogs.
Other reports indicate that infection in the
presence of Marlex does not tend to be
come chronic.
D iscussion

and

C onclusions
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quate selection of such material. The major
limitation in the use of fascia lata is that
the defect may be too large to be repaired
by a single piece, but there are no such
limitations when synthetic materials are
used. The major limitation in the use of
synthetic materials appears to be that prob
lems arise if infection occurs. From our
own clinical experience, if infection occurs
in the presence of fascia lata, the hernia
is likely to recur but chronic abscess and
sinus formation is unusual. In the presence
of synthetic materials, sinus and abscess
are the usual complications of infection and
can only be treated successfully by remov
al of the foreign material. In this limited
experience we have found that Marlex
mesh was a satisfactory material for the
repair of abdominal wall defects in dogs.
Our experience with woven Teflon was
completely unsatisfactory.

Fascia lata autografts have been used for
many years in the repair of abdominal
wall, chest wall and dural defects with ex
cellent results. It is unlikely that any syn
thetic material is superior to this tissue.
In recent years fascia lata homografts have
been used with equally good result, but
the commonly described methods of steril
ization and storage are expensive, timeconsuming and require equipment which
many small hospitals do not possess. This
present work shows that sterilization by
beta-propiolactone is both simple and effec
tive and does not significantly alter the
character of the fascia lata. It would ap
The authors wish to thank Dr. H. K. Fidler,
pear that the use of such fascia lata is Director,
Department of Pathology, Vancouver
particularly suited to cases of elective re General Hospital, for reviewing all of the sections
pair of large ventral hernias or when elec reported in this study.
tive operation for the eradication of tu
mours is performed during which portions
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Resu m e

La refection des parois abdominale on thoracique sur une grande surface est parfois un reel
probleme. Les grosses plaies de ces regions se
rencontrent a la suite de hemies naturelles ou
post-operatoires, ou encore a la suite de l’excision
de grosses tumeurs adherentes a la paroi. La plupart des chirurgiens considerent que rien ne saurait remplaeer dans ces cas une autogreffe de
fascia lata. On sait que de tres nombreuses sub
stances plastiques ont ete essayees presque toutes
avec des resultats variables, mais generalement
mediocres. Devant le risque reel que represente le
prelevement chez le malade de larges bandes de
fascia lata, et devant les mauvais resultats des
protheses, les auteurs se sont propose d’etudier

NOUVELLE PRATIQUE CHIRURGICALE ILLUSTREE. Fascicule XVIII (New Surgical Prac
tice Illustrated, Fascicule XVIII). Edited by Jean
Quenu. 288 pp. Must. G. Doin & Cie, Paris,
1961. 46 NF. $9.2,0 (approx.).

Comme pour les fascicules precedents, la lec
ture de celui-ci comporte un double interet.
En effet, nous avons, en plus de la description
d’une technique chirurgicale particuliere, la
presentation a un cas clinique ou elle a ete
appliquee et le resultat obtenu. Ajoutez a cela,
les dessins de Rivallain qui sont excellents.
Cette methode assez originale est tres attrayante et accroit immediatement la curiosite du
lecteur. Ainsi, la technique de l’ablation de
1’adenome parathyro'idien qui n’a rien de nou
veau en soi, est tout de suite rehaussee par la
mise en evidence chez ce patient d’une circu
lation arterielle commune aux deux parathyroides droites. II y a ici un interet que la
technique operatoire seule ne saurait provoquer.
Quoique l’on puisse douter de la necessite
absolue d’une operation par voie externe dans
le cas du corps etranger pharyngo-oesophagien,
la methode operatoire qui se rapproche de la
diverticulectomie de l’oesophage par ses voies
d’acces, est interessante a consulter.
Pour le chirurgien surtout interesse a l’abdomen, la gastrectomie totale elargie avec inter
position jejunale oesophago-duodenal, nous
parait une description complete et bien detaillee, utile a employer dans tous cas de can
cer gastrique haut situe bien localise. Nous
souhaitons avoir de la part de M. Jean Moreaux
un compte rendu d’un certain nombre de cas
traites de cette maniere et des suites operatoires eloignees.
Les urologues sont bien servis par deux cas
de pratique courante, le premier un hypo
spadias penio-scrotal, le second un cancer du
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experimentalement les homogreffes de fascia lata
conserve. Les animaux choisis furent des chiens
recemment sacrifies pour ehirurgie cardiaque experimentale. Les bandes de fascia furent excisees
de fagon propre mais non sterile, et conservees an
frigidaire dans de la solution physiologique ste
rile. Ulterieurement, les greffons etaient sterilises
par immersion dans une solution de beta-propiolactone et ont pu etre gardes jusque 45 jours.
Ces morceaux de fascia furent utilises pour la
fermeture de breches experimentales faites dans
les parois abdominale ou thoracique de chiens.
Par comparaison on pratiqua egalement des greffes
avec des plastiques ou des treillis de tantale. Les
resultats des greffes de fascia furent extremement
satisfaisants et il semble bien que ce soit, de loin,
le meilleur materiel pour homogreffes.

rein droit avec metastase veineuse. Tres inte
ressante est 1’extraction du thrombus venocave.
Enfin on ne saurait passer sous silence la
ehirurgie du kyste hydatique du poumon qui
elabore une ablation qui semble facile et totale
de la membrane mere, ni non plus la descrip
tion de la butee osteoplastique de la hanche
dans les subluxations ou l’aplasie cotyloidienne, si prometteuse, de M. Padovani.
La lecture de ce livre de ehirurgie Iaisse
une bonne impression.
LE PETIT CANCER DE L ’ESTOMAC. J. Massa.
116 pp. Must. Masson & Cie, Paris. 1961. 27
NF. $5.40 (approx.).

Dans son volume “Le petit cancer de 1’estomac”, J. Massa etudie les techniques radiologiques pour le diagnostic du cancer de l’estomac a son debut.
Reprenant la these de Gutmann, que la
radiographie peut identifier un petit cancer de
l’estomac qui est invisible a l’ceil nu, l’auteur
precise dans une premiere partie l’importance
diagnostique et la definition du petit cancer
de l’estomac. La deuxieme partie de l’ouvrage
decrit les deux techniques radiologiques que
1’auteur emploie. Dans une troisieme partie les
lesions pathologiques du cancer au debut sont
decrites en regard des signes radiologiques.
Finalement l’auteur passe en revue le pronostic
du cancer de l’estomac et les lesions precancereuses.
Cet ouvrage ne traite que du diagnostic
radiologique du cancer de 1’estomac au debut.
C’est un probleme d’importance quand on
songe au meilleur pronostic que donne le
traitement chirurgical de ces lesions.
Enfin le volume est tres bien illustre. En
particulier des photographies de pieces pathologiques sont mises en regard de 1’image radio
logique qu’elles ont donnees.
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SURGICAL TECHNIQUES
VERTICAL ABDOMINAL INCISIONAL HERNIAS AND THE
“KEEL” REPAIR
C. W. CLARK, M.D., F.R.C.S.f and E. G. KARASEWICH, M.D.,{ Winnipeg, Man.
T he rate of recurrence, following repair of
incisional hernias, is between 15% and
30%.2 3 This appallingly high recurrence
rate probably accounts for the large variety
of methods of repair described in the liter
ature over the years and summarized by
Brunsting.1 Many of the methods of repair
are complex and require the use of fascial
or cutis grafts, metallic screens or synthetic
prosthetic materials.
In 1954, Maingot3 described a simple
method of repair for large, vertical, ab
dominal, incisional hernias. A large in
cisional hernia is defined as one in which
the hernial ring measures three or more
inches across with the rectus abdominus
muscles contracted. The method of repair
has gained some popularity at the Winni
peg General Hospital during recent years,
particularly with surgeons who believe that
the best hernia repair material of all is the
tissue which is available in the patient. The
purpose of this paper is to discuss the
technique of this repair and to describe
the results which have been obtained with
this method.

of the rectus sheath. After dissecting clean
the margins of the hernial ring, the hernial
sac is inverted with rows of interrupted
sutures. The sutures are placed with care
in order to avoid puncturing bowel which
is so often adherent to the inner surface of
the sac.

T echnique of R epair

First, the scar overlying the hernial sac
is excised in a wide ellipse. Care is taken
to avoid opening the hernial sac which
may lead to postoperative ileus, distension
and perhaps compromise of the repair.
Next, the skin with subcutaneous tissue is
raised well beyond the margins of the
hernial ring to expose the anterior surface
"Presented at the Sectional Meeting of the Am
erican College of Surgeons in Winnipeg, Mani
toba, in April 1961, and at the Third Annual Con
ference of University Surgical Residents in
Milwaukee, Wisconsin, April 1961.
|Chief of the Department of General Surgery,
Winnipeg General Hospital; Associate Professor
of Surgery, University of Manitoba Medical
School.
{Assistant Resident in General Surgery, Winni
peg General Hospital.

Fig. 1.—The first and second rows of plicating
sutures are being placed.

Fig. 1 shows a row of plicating sutures
being placed. Two, three or more rows of
sutures are required before the margins of
the healthy rectus sheath can be approxi
mated. The edges of the rectus sheath are
brought together with the last row of su
tures. The effect of these rows of inverting
sutures is to convert the hernial sac into a
keel, like that of a boat, as illustrated in
Fig. 2.
The last row of plicating sutures can be
reinforced with a continuous floss-silk su
ture introduced in the form of a lattice. If
the repair is under tension, relaxing in-
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Fig. 2.—This illustrates the “keel” in cross sec
tion.
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Fig. 3.—Relaxing incisions have been made in
the rectus sheath on both sides of the repair.

R esults
cisions are made in the rectus sheath on
either side, as illustrated in Fig. 3.
At the Winnipeg General Hospital dur
The final step consists of completing ing the years 1956 to 1961, 22 repairs of
hemostasis with meticulous care, the plac abdominal hernias have been performed
ing of drains if necessary (Penrose or a using the “keel” method. Twelve of these
catheter if suction is to be used) and skin operations were done by, or under the
closure. The authors always use drainage if direction of the senior author; an addi
the subcutaneous space is large; for this tional 10 were performed by various mem
reason we favour absorbable suture such bers of the attending staff. Follow-up study
as chromic catgut and have dispensed with was obtained on all patients.
the floss-silk lattice reinforcing suture. This,
Figs. 4 and 5 are preoperative and post
however, is a personal preference.
It is interesting to note that in the evo operative photographs taken of two patients
lution of this operation, Maingot4 has re in this series.
The patients ranged in age from 26 to
cently dispensed with the numerous rows
of plicating sutures. He merely sutures the 70 years. The average age was 56 years.
edges of the rectus sheath together and Eight patients were male. The operations
then places a reinforcing suture. However, which most commonly preceded the hernias
we cannot help but feel that the plicating were gynecological, biliary tract and those
sutures add to the strength of the repair. for diverticulitis. More than half of the
Certainly they obliterate dead space and patients were obese and, in several pa
tients, respiratory disease and postoperative
prevent fluid accumulation.
Preoperative preparation includes weight wound infections contributed to the pro
reduction and the correction of anemia, duction of the hernia. In 14 of the 22
hypoproteinemia and respiratory infections. patients, the hernial ring measured four to
Good muscle relaxation is required during six inches in cross diameter. In the remain
anesthesia. Postoperatively nasogastric suc der this measurement was approximately
tion, breathing exercises, antibiotics and three inches.
In 15 patients the repair was done with
enemas are used as indicated.

F>g- 4.—This 26-year-old woman had a cesarean section for placenta previa four months
previously. The photographs were taken (a) the day before hernia repair, and (b) on removal
of sutures 10 days later.

Fig. 5.—Photographs were taken (a) the day before operation, and (b) after removal
o f sutures on the tenth postoperative day. This 42-year-old woman had a cholecystectomy 12
months previously.
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chromic catgut. In the remainder the re
pair was done with silk and a floss-silk
lattice reinforcing suture was introduced as
originally described by Maingot.
The postoperative complications were all
of a minor nature. One patient had mild
respiratory distress lasting one day. In one
patient the incision had to be reopened a
few hours after the operation in order to
ligate a spurting artery. Three patients had
wound infections; one of these required
no treatment and the others responded to
drainage and the administration of anti
biotics. Two further patients had recurring
collections of serum which responded to
aspiration with needle and syringe.
The average follow-up period was 13M
months. Twelve patients were followed-up
for over 12 months and six patients for
over two years. There were no deaths and
no recurrences. The results compare well
with Maingot’s results.4 He used this repair
in 87 cases since 1939 with only seven
recurrences. All of his recurrences were
corrected by an extraperitoneal repair.
D iscussion

Among the objections to this method of
repair is that weakness in the posterior
layer of the rectus sheath cannot be visual
ized. The posterior surface of the anterior
abdominal wall can, however, be palpated
through the sac. The objection, of course,
is not valid in the lower third of the abdo
men where there is often no posterior rec
tus sheath at all.
Another objection is that the repair heals
under tension. However, some tension is
desirable in that it stimulates alignment of
the scar in the direction of the greatest
stress. Relaxing incisions in the rectus
sheath lateral to the repair will eliminate
a good deal of tension.
There are many advantages to the repair:
(1 ) It is simple. (2 ) It can be used in
large incisional hernias. (3 ) It obviates
opening of the peritoneal cavity, which
often makes prolonged dissection of ad
herent gut necessary and frequently results
in ileus with distension. (4 ) It eliminates
the trauma involved in obtaining fascial
grafts or the necessity of introducing for

eign bodies in the form of metallic or
synthetic prosthetic materials. (5) Finally,
although our own follow-up period has
been very brief, Maingot’s experiences in
dicate that the results of this repair are
good.
Sum m ary

The technique of the “keel” repair, for
incisional hernia has been described. In 22
cases repaired by this method at the Win
nipeg General Hospital there were no
deaths, no recurrences, and complications
were of a minor nature. Disadvantages and
advantages of the repair are discussed.
The authors wish to express their gratitude to
Drs. R. H. Thorlakson, J. W. R. Rennie, M. B.
Perrin, C. M. Burns and R. L. Cooke for follow
ing and contributing their cases to this study.
Indebtedness is acknowledged to Miss Nancy Joy,
medical artist, University of Manitoba, for the
illustrations and to Mr. Ken McGregor, Winnipeg
General Hospital, for the photography.
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R esume
Le pourcentage de recurrence apres cure de
hemie sur incision operatoire varie entre 15 et
30%. Ce pourcentage est done important et ceci
explique sans doute les innombrables precedes de
reparation qui ont ete proposes dans la litterature.
Une nouvelle technique, decrite en 1954 par
Maingot, a ete adoptee a I’Hopital General de
Winnipeg, qui est discutee ici. La cicatrice ope
ratoire est excisee selon une large ellipse; on doit
veiller a ne pas ouvrir le sac hemiaire. On disseque ensuite la peau et le tissu sous-cutane au
dela des bords de l’anneau hemiaire, de fa$on
a exposer une large surface de la game des droits.
Le sac est inverse en profondeur et maintenu par
quelques points de suture non perforants, car
Fintestin est souvent adherent a la face interne
du sac: ces sutures sont placees par etages de
fagon a transformer le sac hemiaire en une
“quille” de bateau. Finalement on suturera les
bords des droits et la peau.
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IMPROVED WOUND CLOSURE

Une serie de 22 cas de ce genre est alors
presentee et discutee. II n’y eut aucune mort et
aucune recidive. Les complications furent mineures. Cette methode a 1’avantage d’etre simple,
de pouvoir etre employee sur de tres grandes
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hemies. Elle dispense de l’ouverture du sac, qui
peut amener des complications comme par exemple le decollement de l’intestin de la paroi du
sac. On n’a besoin d’aucune prothese ni d’aucun
materiel de greffe.

AN IMPROVED METHOD O F ABDOMINAL WOUND CLOSURE
J. C. COLES, B.A., M.D., M.Sc., F.R .C.S.[C], F.A.C.S., F.A.C.C.,*
S. E. CARROLL, B.A., M.D., F.R .C .S.[C ]f and N. GERGELY, M .D .J London, Ont.

T his paper deals with the problems of
closure of major incisions and, in particular,
the closure of midline abdominal incisions
following resection of abdominal aortic
aneurysm.

with this particular operation, but is asso
ciated with a higher incidence of wound
complication.

The successful extirpation of ruptured
abdominal aneurysms requires rapid and
adequate exposure. These conditions are
best satisfied by a midline abdominal in
cision from xiphoid to pubis. The trauma
of surgery and anesthesia with the associ
ated metabolic changes continue until the
abdominal wall is closed. It is this phase
of the operative procedure which primarily
concerns us in this report.
Wound closure must not be time-con
suming, but must be associated with a low
incidence of evisceration, wound dehis
cence and postoperative herniation. Inter
rupted, figure-of-eight, No. 31 stainless steel
sutures possess the latter virtue,1 but
closure with this technique is time-consum
ing. The difficulties with knot-tying and the
high incidence of annoying complications
associated with the sharp ends of wire are
less important but occasionally trouble
some.
Some clinics utilize an interrupted cot
ton or silk suture technique. This is also
time-consuming and not immune to the
complications of wound dehiscence.
Continuous or interrupted catgut suture
of various types and weights is still per
haps the most popular method of closure

Generous but representative (1.5-2 cm.)
portions of the abdominal wall (Fig. 1)

“Chief of Cardiovascular Surgery, University of
Western Ontario.
■(■Cardiovascular Surgeon, London, Ont.
:|:Fellow in Cardiac Surgery, University of West
ern Ontario, London, Ont.

Method

Fig. 1.—Cross section of abdominal wall dem
onstrating suture placement.

are taken on each side. The anterior rectus
sheath, rectus muscle, posterior rectus
sheath and peritoneum are included as one
layer. The suture is tied only at the sternal
and pubic ends of the incision. The skin
is closed in a similar fashion. Caution must
be exercised to avoid the strangulating
effect of excessive tension. Supramid Extra§
shares with other plastic materials, the
disadvantage of knot-slipping, and a surgi
cal knot followed by a square knot is
recommended.
Supramid Extra is a synthetic non-absorbable suture material. Chemically, it is
closely related to such polymers as Nylon,
Orion and Teflon. The structure is that of a
multifilament thread enclosed within a
sheath. The material is flexible, handles
easily and is less rigid than monofilament
polymers.
§A polyfilament surgical suture distributed by The
J. F. Hartz Company, Ltd., Toronto.
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TABLE I.— C o m p ar a t iv e Strength

op
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S uture

M a t erials

Suture

Holding strength in lb.

Supramid No. 3 ...................
Supramid No. 0 ...................
Supramid No. 00.................
Supramid No. 000.............
No. 4 Black silk...................
No. 10 Cotton.....................
No. 31 Stainless steel wire. .

32
17
8
4

26
4
7

± 3 .3
± .7
i t l .0
± .3
± .6
±1 .0
± .4

S.D.
S.D.
S.D.
S.D.
S.D.

S.D.
S.D.

This material has high tensile strength-' 4
(Table I ). The strength was impaired by
tying (this is common to almost all suture
materials), but not significantly so by auto
claving or wetting.
Tissue response was compared by im
bedding Supramid Extra, catgut, silk, cot
ton and wire sutures of equivalent diame
ters into the subcutaneous tissue of the
abdominal wall of adult dogs.3 These sites
were later subjected to microscopic study
by an independent pathologist. The tissue
response to the Supramid Extra was graded
by the pathologist as minimal ( Figs. 2 and
3 ).
Our experience with this suture material
is based on its use in 165 animal experi
ments and 50 clinical cases (Table II).
TABLE II.— O perations

in

50 C lin ical C ases

Ruptured abdominal aneurysms.......................
Elective abdominal aneurysms..........................
Aortic occlusive disease......................................

13
23
14

Initially, its clinical application was con
fined to midline abdominal incisions fol
lowing resection and grafting of abdominal
aneurysms, but our current practice is to

Fig. 3.—Comparative tissue reaction (silk).

use this material in the No. 3 and the finer
diameters in the closure of all abdominal
wounds.
W e concluded from this experience that
this suture material possessed the qualities
of high tensile strength, ease of handling
and minimal tissue response.
D iscussion

Supramid Extra continuous suture has
proved very satisfactory in our hands, and
is especially applicable to the closure of
the abdominal wall after resection of ab
dominal aortic aneurysm. Skin sutures are
removed on the tenth postoperative day.
The major advantage of this suture is the
time saved (Table III). This, however, is
not at the expense of wound complications.
TABLE III.— A bdominal A neurysms
No. of
cases
9
11

Fig. 2.—Comparative tissue reaction (Supramid).

Type of suture

Average time in min. (for
closure of abdominal wall)

Stainless steel wire
No. 3 Supramid
Extra (Continuous)

41
14

In 37 survivors, followed-up one to two
years after abdominal aortic operation,
there is not a single incidence of wound
evisceration, dehiscence or herniation and
no suture has been removed in spite of
three superficial wound infections. The 13
deaths in this series were not attributable
in any way to the suture material or tech
nique of abdominal closure. Two of the
survivors in this group do complain of dis
comfort in the wound, but examination
fails to reveal a cause for this.
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Su m m a r y
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2. P h a r m a c o p e ia

A new suture technique, primarily for
the closure of midline abdominal incisions
after resection of abdominal aortic aneurysms, is advanced. This method assures
a sound wound closure, and has the merit
of considerably reducing the time neces
sary to close the abdominal wall. There
has not been a major wound complication
in 50 consecutive cases. This report is sup
ported by a three-year animal and a twoyear clinical experience. Although the fol
low-up study in many of the clinical cases
is admittedly short, the results to date sup
port the continued use of this suture ma
terial.

>•»
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We are indebted to Dr. Alan Burton, Professor
of Biophysics, University of Western Ontario, for
the investigation of the tensile strength of this
suture material, and to Dr. J. C. Paterson, Associ
ate Professor of Pathology, University of Western
Ontario, for the microscopic assessment of the
tissue response to Supramid Extra.
R eferen c es
1. J o n es , T. E., N e w e l l , E. T.

and

B rubak er,

R. E .: The use of alloy steel wire in the
closure of abdominal wounds, Surg. Gtjnec.
Obstet., 7 2 : 1 0 5 6 , 1941.
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U n it e d S t a t e s , 15th

revision, prepared by the Committee of Re
vision and published by the Board of
Trustees of the United States Pharmacopeial Convention, Inc., 1 9 5 5 , pp. 7 0 7 -7 1 1 .
3. P o s t e l t h w a it , R. W. et a l Wound healing
II: an evaluation of surgical suture ma
terial, Surg. Gynec. Obstet., 1 0 8 : 5 5 5 ,
1 959.
4. B artholomew

H .: Ueber aseptische Operationen mit Supramid-Extra-Faden, Zbl.
Chir., 7 6 : 1 9 5 , 1951.
R esume

Le present article decrit un mode de suture de
la cavite abdominale specialement adapte aux
larges incisions requises par la chirurgie des anevrysmes aortiques abdominaux. 11 s’agit alors de
fermer une incision de laparotomie mediane susombilicale et sous-ombilicale allant de l’appendice
xyphoi'de jusqu’au pubis. Ceci doit etre fait rapidement et cependant offrir de bonnes garanties
contre l’evisceration subsequente. La chose est
possible en faisant une suture en un plan a points
separes et en utilisant un nouveau materiel synthetique denomme Supramid, plastique proche du
teflon. II s’agit d’un plastique en fils tresses, superieur a tous points de vue a un monofil. Cette
methode a maintenant ete utilisee dans 1 6 5 cas
de chirurgie experimentale sur le chien ( avec un
recul de trois ans) et 50 cas cliniques avec un
recul de deux ans. Les resultats ont ete constamment satisfaisants et il n’y a jamais eu de
graves complications.

i
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ATLAS OF SURGICAL OPERATIONS. 3rd ed.
Robert M. Zollinger and Elliott C. Cutler. 236
pp. Illust. The Macmillan Company, New York;
Brett-Macmillan Ltd., Galt, Ont., 1961. $18.00.

The interesting feature of discussion in this
standard and excellent textbook is the use of
*- tinted paper throughout. Based on the principle
that most operating rooms are now equipped
«with coloured drapes and gowns, which it is
claimed has been proved to be more restful
'
for the eye, the publishers of this book have
introduced this tinted paper to medical text► books. The paper has a light-blue tint and the
complete book is in dull, rather than gloss,
«* finish. This radical change is very interesting.
One would hesitate to recommend it for all
textbooks until one has had more experience
with its use. Certainly the principle has been
proved in our surgical world.
The fine surgical principles behind the as>
sociated text, including several chapters on
basic surgical technique and science, although
r 1 at times excluding controversial but current
opinion, clarify and classify this text. It is
n

recommended to all surgeons in training and
surgeons doing occasional surgery.
One criticism, based on personal beliefs,
concerns the vigorous attack made on the skin
during the preoperative preparation. Halsted’s
famous principles, based on gentleness of
handling of tissues, run counter to the authors’
recommendations.
Each step of every operation is beautifully
illustrated and is quite clear, particularly if the
reader has had experience in the operations
described. For this reason the book is strongly
recommended for use as an adjunct in the
more advanced years of surgical training before
final qualifications.
Newer improvements in detail in many of the
modern operations have been included to bring
this edition up-to-date. In my opinion the addi
tion of the new coloured plates depicting the
blood supply within the abdomen add little to
the book unless it is to be used to the exclu
sion of current excellent textbooks in anatomy
— a step not to be recommended in the devel
opment of a good surgeon.
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All communications concerning this Journal
should be marked “Canadian Journal of
Surgery” and addressed to the Editor, C.M.A.
Publications, at C.M.A. House, 150 St. George
St., Toronto 5.
The Journal is published quarterly. Subscrip
tion is $10 per year, and starts with the Janu
ary 1 issue of each year. (It would be greatly
appreciated if subscribers would please add
bank exchange to their cheques.)
IN STRU CTIO N S TO CO N TRIBU TO RS
M anuscripts
Manuscripts in duplicate of original articles,
case reports, and other contributions should
be forwarded with a covering letter re
questing consideration for publication in the
C anadian Journal o f Surgery. Acceptance
is subject to the understanding that they
are submitted solely to this Journal, and
will not be reprinted without the consent
of the author and the publishers. Accept
ance or rejection of contributions will be
determined by the Editorial Board. As
space is available, a limited number of
case reports will be published. Articles
should be typed on one side only of un
ruled paper, double-spaced, and with wide
margins. The author should always retain a
carbon copy of material submitted. Every
article should contain a summary of the
contents. The Concise Oxford Dictionary
will be followed for spelling. Dorland’s Am
erican Medical Dictionary will be followed
for scientific terminology. The Editorial
Board reserves the right to make the usual
editorial changes in manuscripts, includ
ing such changes as are necessary to en
sure correctness of grammar and spelling,
clarification of obscurities or conformity
with the style of the Canadian Journal of
Surgery. In no case will major changes be
made without prior consultation with the
author. Authors will receive galley proofs
of articles before publication, and are asked
to confine alterations of such proofs to a
minimum.
Reprints
Reprints may be ordered on a form which
will be supplied with galley proofs. It is
important to order these before publication
of the article, otherwise an extra charge
for additional type-setting will be made.

R eferen ces
References should be referred to by numer
als in the text. They should include in
order: the author’s name and initials in capi
tals; title of the article; abbreviated journal
name; volume number, page number and
year. The abbreviations of journal names
should be those used by the National
Library of Medicine, Washington, D.C., as
published in Index M edicus. References to
books should include in order: author’s
name and initials; title of book; number of
edition (e.g., 2nd ed .); title of publishing
house; city of publication; year of publica
tion; page number if a specific reference.
Illustrations
A reasonable number of black-and-white
illustrations will be reproduced free with
the articles. Colour work can be published
only at the author’s expense. Photographs
should be glossy prints, unmounted and
untrimmed, preferably not larger than 10"
x 8". Prints of radiographs are required
and not the originals. The magnification of
photomicrographs must always be given.
Photographs must not be written on or
typed on. An identifying legend may be
attached to the back. Patients must not be
recognizable in illustrations, unless the
written consent of the subject for publica
tion has been obtained. Graphs and dia
grams should be drawn in India ink on
suitable white paper. Lettering should be
sufficiently large that after reduction to
fit the size of the Journal page it can still
be read. Legends to all illustrations should
be typed separately from the text and sub
mitted on a separate sheet of paper. Illustra
tions should not be rolled or folded.
Language
It should be clearly understood that con
tributors are at full liberty to submit
articles in either English or French, as they
please. Acceptance will be quite independ
ent of the language of submission. If the
contributor wishes, he may submit an in
formative summary of not more than 300
words in the language other than that in
which he has submitted the article. For
example, an article in English must carry
an English summary and may, if the author
wishes, carry a more detailed summary in
French.
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The R oyal College o f Physicians
a n d Surgeons o f C anada
SUMMARY AND RECOMMENDATIONS OF
BRIEF TO THE ROYAL COMMISSION ON HEALTH SERVICES
Su m m a r y

The Royal College is an educational
body concerned primarily with the field of
graduate medical education and the de
velopment and maintenance of the highest
possible standards of qualification in the
medical and surgical specialties. It pre
scribes the minimum requirements of grad
uate training, approves hospitals and insti
tutions which provide satisfactory standards
of training to meet these requirements, and
conducts examinations for the qualification
of specialists in more than 20 clinical
branches of medicine and surgery. The ex
aminations are conducted at two levels,
that of the Fellowship, the successful pass
ing of which confers the degree of Fellow
and admission to membership in the Col
lege, and that of Certification which is a
less searching examination in the broad
fields of medicine or of surgery but which
is designed to ensure a high standard of
clinical competence in the specialty con
cerned. The Fellowship degree of the Royal
College, obtained after passing a searching
and comprehensive examination, enjoys a
high reputation both in Canada and abroad.
The provision of facilities is the respon
sibility of the university medical schools
and of the teaching hospitals. There is now
in Canada a highly effective system of grad
uate medical education which provides
about 2400 residencies which meet the re
quirements of the Royal College. Few can
didates now leave Canada for the whole
of their graduate education because of the
improved and expanded facilities available
in Canada. Indeed an increasing number
of non-Canadian graduates are seeking
specialty training in Canada. The tremen
dous growth of graduate medical training
has created special problems for the teach
ing hospitals and the university medical
schools which require attention.
The extensive graduate training pro
grams carried out in the university affili
ated hospitals involve considerable expense

to the medical schools as well as to the
hospitals themselves. Well-organized training programs make systematic use of the
basic science facilities of the medical
schools, and this entails the considerable
expense connected with all graduate study.
The universities provide a large part of the
personnel required to carry out and direct
research in the teaching hospitals, and in
addition have of course large programs of
medical research within their own depart
ments. Leadership in the field of graduate
medical training has been given by our
universities, and they will require increas
ing financial support with respect to this
function if they are to continue to make a
contribution of the same order as that which
they have made during the past 20 years.
The hospitals approved by the Royal
College for graduate medical training also
have special problems. About two-thirds
of all hospitals approved by the Royal
College are affiliated with medical schools
and it is among these that as a rule one
finds the hospitals best equipped and
staffed to conduct complete programs of
graduate training. It is these hospitals
which have facilities for education in the
pre-clinical sciences and opportunities for
trainees to carry on research and clinical
investigation. In recognition of the excep
tionally high standard of education avail
able in these hospitals, the Royal College
has sought the closest co-operation of the
medical schools in expanding the number
of university-sponsored programs of gradu
ate training in hospitals.
An essential part of graduate education
in the clinical specialties is graded respons
ibility for patient care under expert super
vision. This type of training depends for its
very existence upon the availability of
adequate numbers of patients on all the
teaching services. The Royal College shares
the concern expressed by medical educa
tors about the supply of patients who are
willing to co-operate with the hospitals
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and medical schools in their programs for
clinical training. The use of paying and in
sured patients for teaching requires new
approaches and understanding by the med
ical profession and by the public, and it
requires the establishment of attractive
clinical units to which all classes of patients
may be admitted. Special problems arise
in the training of surgeons and these re
quire study by those concerned with surgi
cal training and by those concerned with
the supply of surgical services throughout
the country.
It is important that all approved hos
pitals engaged in graduate training in the
various specialties should have establish
ments for residents commensurate with the
training capacity of the various clinical de
partments. The training capacity of a clin
ical department is subject to assessment
and approval by the Royal College. Be
cause of the important contribution to
patient care supplied by residents, the re
muneration of residents should be included
in the normal operating budgets of teach
ing hospitals, and suitable increments
should be provided as their training ad
vances. Since the presence of a clinical
investigation unit in a hospital raises the
standard of patient care in that hospital
and contributes to the training of the resi
dent staff, the remuneration of residents
working on a clinical investigation unit
should be considered a part of the aormal
operating cost of a hospital. Graduate stu
dents who are preparing themselves to take
the examinations of the Royal College for
Fellowship or Certification may spend one
or more years of study during which they
are not directly engaged in patient care
or in research and are, therefore, not elig
ible for financial support in the usual ways.
There is a need to fill this gap, by training
grants or training fellowships, so that these
graduate students may complete an appro
priate training without undue financial
handicap. It should also be the responsibil
ity of a teaching hospital to provide some
remuneration to the heads of the major
clinical departments who assume large ad
ministrative loads in addition to their re
sponsibilities in patient care, teaching and
research.
A review of the present supply and dis
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tribution of specialists in Canada revealed
that at September 30, 1961, there were 7215
doctors who held a specialist qualification
from the Royal College and who were en
gaged in active practice of their specialty
in Canada. The number represents 34.9%
of the estimated total number of doctors in
Canada.
Because of its concern with the training
of specialists, the Royal College is deeply
interested in the development of medical
research in all its branches. Good research
means good teaching at all levels from the
basic science departments to the graduate
clinical departments. The provision of good
research in a hospital, as in a clinical in
vestigation unit, raises the standard of pa
tient care in that hospital. The clinical spe
cialist who has done good research and
continu es to do it remains abreast of his
field. These are all benefits of programs of
medical research which are important to
the health care received by the people of
Canada, and they are of course all in addi
tion to the chief result of medical research,
which is the increase of medical knowledge.
The health care of the people of a country
will not in the long run be better
than the provision which that country
makes for medical research. Some part of
medical research is so inextricably involved
with the actual provision of medical serv
ices that it cannot be separated from it,
and attempts to do so damage both the
medical services and the research. Other
parts of medical research are not so en
twined with the procedures of medical care,
and should be separate from it both in
planning and in administration.
Medical research in Canada is a very
different thing now from what it was 20
years ago. The Royal College is gratified
by the part which its Fellows have taken
in the growth which has occurred. It in
sists that men and women who attempt the
Fellowship examination should at least
understand the research method, and it en
courages them actually to engage in re
search as part of their training.
Canada, however, lags in its efforts in
medical research. More funds, more space
and more scientists are required if we are
to do what is necessary. A full research
effort in proportion to our resources is re-
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quired if standards of health care in Can
ada are to be what they should be. The
Royal College has noted with approval the
recommendations of the Farquharson Com
mittee.0 It regards the acceptance of the
recommendation that an independent Med
ical Research Council be established as an
important event. It believes the other
recommendations should be brought up to
date and acted upon. Medical schools and
our teaching hospitals need the additional
facilities and support which the Farquhar
son Committee sought for them. The pro
vision of them would improve the health
care of the people of Canada.
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(b ) that approved hospitals be provided
the means to establish attractive clinical
teaching units for the care of all classes
of patients who wish to be treated in
such units;
( c ) that adequate funds be provided for
facilities for clinical investigation;
( d ) that adequate funds be provided for
the maintenance of active outpatient de
partments;
(e ) that the heads of clinical depart
ments, who, in addition to their activities
in patient care, teaching and research,
undertake heavy administrative responsi
bilities, be remunerated for these serv
ices;
(f ) that the establishment of resident
R ecommendations
staff in a teaching hospital be that recom
The Royal College of Physicians and
mended by the heads of the clinical de
Surgeons of Canada recommends to the
partments with the limits of the approval
Royal Commission on Health Services:
for training granted by the Royal Col
(i)
that its authority as an independent
lege;
national voluntary body which provides
( g ) that adequate remuneration be paid
standards for the training and recognition
the resident staff with increments as their
of medical and surgical specialists in Can
training advances in recognition of the
ada be preserved in any future plan of
increasingly valuable contribution which
health services for Canada;
they make to patient care;
(ii)
that in any plan providing for the
(h ) that adequate remuneration be paid
health care of the people of Canada, the
the resident staff engaged in clinical in
present minimum standards of specialty
vestigation during their training pro
qualification as laid down by the Royal
gram;
College be maintained, subject to such (iv)
that the Faculties of Medicine, whose
changes and improvements as are indicated budgets have hitherto been intended pri
from time to time by advances in medical marily to meet the cost of undergraduate
science and in the prevention, diagnosis medical education, be given financial assist
and treatment of disease;
ance to enable them to meet the cost of
(iii) that the facilities which now exist organizing and operating graduate train
in hospitals across Canada for graduate ing programs and programs of continuing
education in the medical and surgical spe graduate training, and in particular
cialties be gradually expanded to meet the
( a ) that it be made possible for them to
increased needs of the people of Canada
engage the additional teaching staff re
for specialist care, and in particular
quired for both clinical and pre-clinical
departments;
(a ) that in any new plan for the health
care of the people of Canada which may
(b ) that there be financial recognition
arise from the studies of the Royal Com
of the contribution which members of
mission on Health Services provision be
the Faculties of Medicine make to pro
made to ensure the availability of an
grams of clinical investigation;
adequate number of patients for the
(c ) that training grants or fellowships
training of internes and residents in hos
be provided for those who undertake
pitals which are engaged in graduate
graduate training relevant to the clinical
training in the clinical specialties;
specialties but who are not actively en
gaged in service to patients or pursuing
research under a fellowship or research
"The Special Committee appointed to review the
extramural support of medical rrsanrch.
grant;
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FORTHCOMING MEETING

(d ) that provision be made for the uni
versity medical schools to expand their
FIRST BRITISH ACADEMIC
physical plants so that they may ade
CONFERENCE IN
quately discharge their responsibilities in
OTOLARYNGOLOGY 1963
the training of medical and surgical spe
cialists;
The First British Academic Conference
(v )
that in the design of any new plan in Otolaryngology will be held at the
for health care in Canada the fullest recog Royal College of Surgeons of England,
nition be given to the essential place of London, W.C.l, from June 16 to 21, 1963.
The Conference will consist of formal
medical research as the basis for advance
in all types of health care, and that the sessions at which invited speakers will read
recommendations of the Farquharson Re papers in English, and informal instruc
port concerning the establishment of addi tional sessions at which known authorities
tional facilities and greater support for med will speak to small groups.
In addition there will be film showings
ical research in the Faculties of Medicine
and the training hospitals be accepted and and scientific exhibits.
Membership will be open to anyone
expanded.
medically qualified who engages in the
practice of otolaryngology.
Correspondence should be directed to
Mr. Ronald Macbeth, Honorary General
NEW MEMBER OF EDITORIAL
Secretary, Department of Otolaryngology,
BOARD
Radcliffe Infirmary, Oxford, England.
The Editorial Board of the Canadian
Journal of Surgery announces with regret
the resignation of Dr. Jacques Bruneau,
late Head of the Department of Surgery,
Books are acknowledged as received, but
University of Montreal. His successor as
in some cases reviews will also be made
Head of the Department of Surgery, Uni
in later issues.
versity of Montreal, Dr. Marcel Lamoureux, has consented to replace Dr. Bruneau
Anthropology and Africa Today. Annals of the
as a member of the Editorial Board. With New York Academy of Sciences. Vol. 96, Art. 2,
the anticipation of a long and mutually pages 491-679. Conference Editor: Ethel Boisseprofitable association, the Board welcomes vain. Illust. New York Academy of Sciences, New
York, January 20, 1962.
Dr. Lamoureux to membership in its ranks.

NOTICES

Books R e c e i v e d

CANADIAN JOURNAL OF SURGERY:
NEW SUBSCRIPTION RATE FOR
TRAINEES IN SURGERY
As a result of a decision taken at the
recent annual meeting of the Editorial
Board, subscription to the Canadian Jour
nal of Surgery is being offered to postgrad
uate trainees in surgery at the rate of $5.00
per year. Applications for subscriptions at
the reduced rate can only be accepted from
those identified by a member of the Edi
torial Board as trainees in surgery. Because
the reduced rate will apply only to bonafide trainees in surgery, applicants are
requested to have their application ap
proved by the head of the department of
surgery in the medical school nearest to
them.

Anticoagulants and Fibrinolysins. Edited by R.
L. MacMillan and J. F. Mustard. International
Symposium held in Toronto, February 2-4, 1961,
under the auspices of The Ontario Heart Founda
tion and the Faculty of Medicine, University of
Toronto. 449 pp. Illust. The Macmillan Company
of Canada Limited, Toronto, 1961. $7.00.
Chirurgie de L ’Uterus. Jacques Huguier et
Georges Cerbonnet. 344 pp. Illust. Masson & Cie,
Paris, 1961. 64 ’N F. $12.80 (approx.).
La Chirurgie des Metastases Ganglionnaires
Cervicales. J.-M. Spitalier et J. Colonna d’lstria
avec la collaboration de J.-R. Monties et J.-M.
Paoli. 142 pp. Illust. Masson & Cie, Paris, 1961.
15 NF. $3.00 (approx.).
Clinical Hematology. 5th ed. Maxwell M. Wintrobe. 1186 pages. Illust. Lea & Febiger, Phila
delphia; The Macmillan Company of Canada,
Toronto, 1961. $19.50.
Drugs in Anaesthetic Practice. F. G. WoodSmith and H. C. Stewart. 464 pp. Butterworth &
Co. (Canada) Ltd., Toronto, 1962. $12.75.
(Continued on page 243)
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BOOK R E V I E W S
(See aho pages 186, 201, 217, 228 and 235)
SURGERY. A Concise Guide to Clinical Practice.
Edited by George L. Nardi and George D.
Zuidema, with foreword by Edward D. Church
ill. 1034 pp. Illust. Little, Brown & Company,
Boston; J. B. Lippincott Company, Montreal,
1961. $8.50.

Paper-backs, such as the book herein reviewed,
which is the second volume in a new series of
medical texts, have the welcome novelty of low
cost in a field where obsolescence is rapid. In
spite of the cover, this is physically a durable
and attractive book with good paper and clear
though small type. The illustrations are fine
drawings which are well executed and show
their essential points.
The book was written by 23 younger sur
geons, mainly from the staff of the Massa
chusetts General Hospital, who have many
standards of coverage and excellence. It at
tempts to display in synoptic and tabular form
the whole range of surgery. Fact after fact is
provided but facts alone, although they may
add up to knowledge, do not make for surgical
wisdom or philosophy; this requires, among
other things, the contributions of pathology.
Pathological discussion unfortunately has been
largely omitted. Some anatomical facts too, if
included, would have helped the reader’s un
derstanding. It is hardly sufficiently informa
tive to be told baldly that the treatment of
hernia or carcinoma of the breast is simply
operative or that the treatment of an infection
is a matter of an antibiotic. Boils and car
buncles and the fascial planes of the neck are
ignored. On the other hand, there is a lengthy
and understandable chapter on heart surgery
with excellent diagrams to explain congenital
lesions, and another useful chapter on pulmon
ary function and thoracic surgery. Massive
upper gastrointestinal hemorrhage is intelligent
ly dealt with and good rules provided for its
management. Pediatric surgery is reorganized
with a chapter of its own. Knowledge of the
possibilities of radioactive isotopes, of the uses
of diagnostic radiology and of the potentialities
of cancer chemotherapy is supplied in separate
chapters.
Interspersed throughout are various tables
of instructions for special procedures and
tables of diets and of laboratory procedures,
drawn from the standing orders of the Massa
chusetts General Hospital. One doubts the ad
visability of handing over nearly 10% of the
volume to the gynecologist for a long, though
excellent, monograph when the necessary ab
dominal aspects of this specialty could be dealt
with in a much shorter space. The essays on
the psychological and legal aspects of surgical
practice are unexpected in a “short” book.
The authors rightly claim that this is a com
prehensive survey of modern surgery. It is easy
and pleasant reading for those who, having

a knowledge of classical surgery, may wish to
have their minds refreshed. The isolated
surgeon desiring quick guidance may find his
wanted fact here; the intern will find the book
a valuable v ade-m ecu m and the candidate for
examination will find it useful, particularly if
the examination is of the multiple questionanswer, Yes-or-No, type.
SURGERY OF TH E ANUS, RECTUM AND
COLON. J. C. Goligher. 829 pp. Illust. Cassell
& Co. Ltd., London; British Book Service (Can
ada) Ltd., Toronto, 1961. $30.25.

This excellent review adequately brings the
reader up-to-date with the newer thinking in
the field of anatomy and physiology. The surgi
cal treatment recommended for hemorrhoids,
fissures and fistulae leave nothing to be de
sired. In dealing with pilonidal cystic disease
the author favours allowing the wound to
granulate in, rather than primary closure. He
makes no mention of marsupialization. The
chapter on pruritus deals with all aspects of
the problem except the use of local corticoster
oids, which now is the treatment of choice in
this country.
Dr. H. H. Nixon’s coverage of “Congenital
Deformities and Megacolon” is excellent and
agrees with the concepts on this continent. Dr.
Goligher discusses the problem of “Polypi and
Cancer most dextrously and mentions Acker
man’s treatise, which questions whether aden
omata always give rise to cancer. From the
discussion it is apparent that the author favours
the adenoma-carcinoma theory.
The chapters on cancer of the colon and
rectum are complete and cover all aspects of
the surgical techniques. The author discusses
Wangensteen’s “second-look operation” and the
value of coloscopy, as is practised by some in
this country. However, he feels these pro
cedures are of questionable value.
The enigma of chronic ulcerative colitis still
presents its difficulties in management and
surgical treatment. The author does not concur
with Aylett’s treatment, ileorectal anastomoses,
except in cases of segmental colitis. This con
forms with American thinking. The medical
management of this disease still consists of
salicylazosulfapyridine (Azulfidine), diet, vita
mins and bed rest. Corticosteroid therapy still
has its protagonists and antagonists. The author
feels that if these hormones are used they
should be restricted to two weeks’ therapy
only, and discontinued if there is no improve
ment in that time.
The contribution of this monograph to proc
tology will be invaluable. It is an excellent
reference text because of the fine bibliography
and the wide coverage of all proetological sub
jects.
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T H E ESSENTIA LS O F PAED IA TRIC SURGERY.
H. H. Nixon and Barry O’Donnell. 315 pp.
Must. William Heinemann, Medical Books,
Ltd., London; British Book Service (Canada)
Ltd., Toronto, 1961. $7.60.

This new textbook on pediatric surgery, ac
cording to the preface, has been written mainly
for medical students. The book is apparently
based on the experience of the Hospital for
Sick Children, Great Ormond Street, London,
but does not give many statistics of that insti
tution. The influence of Sir Denis Browne is
evident in the opinions expressed and also in
the references.
The general field of pediatric surgical condi
tions is well covered. There is an excellent
chapter at the beginning on the causes of con
genital malformations. The chapters on the
gastrointestinal and genitourinary systems are
quite complete. The anomalies of the lung and
heart are also well covered. Orthopedic de
fects are mentioned in some detail but there is
very little on the management of fractures
and joint injuries in children. There is an ex
cellent coverage of the harelip and cleft palate
problem. The defects associated with intersex
have been covered in some detail and rightly
so.
The material in this book is presented in a
brief but complete way. The print is clear
and each chapter is outlined at the beginning.
References are kept to a minimum but are
adequate.
This is an excellent addition to any library
and can be highly recommended to students
and practitioners alike.

STAPES SURGERY FO R OTOSCLEROSIS. Vic
tor Goodhill. 212 pp. Must. Paul B. Hoeber,
Inc., New York, 1961. $11.50.

Three major advances have been made in the
field of otology in the past 24 years. Dr. Julius
Lempert started the present renaissance in
functional temporal bone surgery in 1938 with
his one-stage fenestration operation. The other
two breakthroughs in the surgery of deafness
both occurred in 1953 when Wullstein intro
duced the term “tympanoplasty” to describe
surgical reconstruction of the middle-ear hear
ing mechanism damaged by suppurative dis
ease, and when Rosen originated the stapes
mobilization operation for otosclerosis.
This present authoritative monograph is a
timely exposition of the current status of stapes
surgery. Iir a highly readable and well-organ
ized manner, the basic fundamentals and high
lights of recent progress in the field are de
scribed. It is based largely on the author’s
personal experience with some 3000 patients,
but at the same time both objectivity and
proper historical perspective are maintained.
The combined intellectual resources of otolo
gists throughout the world have been redi
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rected to this dramatic field of surgery which
is done almost entirely with the use of a
dissecting microscope. New techniques are
being introduced continually, and Dr. Goodhill
has organized his material most effectively.
The physiology, pathology and differential
diagnosis of stapes fixation are discussed briefly but adequately. The chapter on surgical
techniques is excellent, being clearly outlined
and developing in logical sequence the progression in the three major stapes procedures.
These are (1 ) preservation of stapes; (2)
partial (subtotal) stapedectomy, and (3 ) complete stapedectomy (prosthetic oval-window
graft). The descriptions are clear, concise and
easily followed, and are accompanied by ex
cellent diagrams and drawings. There is a
short but helpful section on instrumentation.
Results are carefully and objectively evaluated,
and the final chapter presents a number of
well-chosen illustrative cases.
This book is a “must” for otologists, and
should be of interest to all otolaryngologists. It
should also be of interest to anyone else con
cerned with the most up-to-date treatment of
a disease responsible for the deafness of mil
lions.

CLIN ICA L OBSTETRICS. Benjamin Tenney and
Brian Little. 440 pp. Must. W . B. Saunders
Company, Philadelphia and London; McAinsh
and Company, Toronto and Vancouver, 1961.
$8.50.
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This book sets out to be a practical guide in
the management of obstetrical patients. It
achieves this object very well.
The text is based on the experience of the
authors at the Boston City Hospital. Some of
their procedures may not be acceptable to
other medical centres, but the authors have
been careful to record the different points of
view which are held in other places. They also
guide the practitioner who is working in areas
without full hospital facilities.
The chapters on prenatal care and general
diseases related to pregnancy are particularly *
good. The approach is practical and follows
well-tried, conservative principles which have
proved themselves over many years.
The chapters on radiation, genetics, radio
graphs and therapeutic abortion will help many
practitioners to answer the questions put by
patients and colleagues in other fields of medi
cine.
“The Management of Prolonged Labour
was not of the same high standard that the
rest of the book led us to expect.
This book can be recommended for student,
general practitioner and specialist. The reading
of it would benefit all.
If the text stays up-to-date, this could be
come a classic in the obstetrical field.
*
(Continued on page 244)
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(Continued from page 240)
Einfuhrung in die Klinik der Fibrinolyse. (In
troduction to the Clinical Aspects of Fibrinolysis).
H. Stamm. 441 pp. Illust. S. Karger, Basel (Switz
erland) and New York, 1962. Swiss Francs 42.00.
Evaluation of Tissue and Prosthetic Vascular
Grafts. Sigmund Adam YVesolowski. 167 pp. Illust.
Charles C Thomas, Springfield, 111.; The Ryerson
Press, Toronto, 1962. $14.75.
Fractures Transcotyloi'diennes du Bassin. Jean
Creyssel et J. Schnepp. 122 pp. Illust. Masson
& Cie, Paris, 1961. 20 NF. $4.00 (approx.).
Fundamental Approach to Surgical Problems.
Lester F. Williams, Jr. and Garnet F . Wynne, Jr.,
with introductory chapter by Warner F. Bowers.
216 pp. Charles C Thomas, Springfield, 111.; The
Ryerson Press, Toronto, 1962. $8.50.
Fundamentals of Psychology: The Psychology of
the Self. Annals of the New York Academy of
Sciences. Vol. 96, Art. 3, pages 681-894. Confer
ence Editor: Ernest Harms. Illust. New York
Academy of Sciences, New York, January 27,
1962.
Illustrated Guide for Theatre Nurses. A. M.
Matthias, M. J. Penfold and S. Fry. 87 pp. Illust.
Buttervvorth & Co. (Canada) Ltd., Toronto, 1961.
$3.50.
Multiple Molecular Forms of Enzymes. Annals
of the New York Academy of Sciences. Vol. 94,
Art. 3, pages 655-1030. Conference Editor: Felix
Wroblewski. Illust. New York Academy of
Sciences, New York, November 2, 1961.
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POST-GRADUATE COURSE
IN SURGERY
Designed for candidates for
the F.R.C.S.[C] and the
American Board of Surgery.
T he Surgical S ta ff o f the R o ya l V ic to ria H ospital
are co nd ucting their 16th a n n u a l course in surgery
design ed especially for those w ish ing to write
the F.R.C.S.CC] a n d the A m e rica n Board o f Surgery.
T h e course consists of two sections; the corre
spondence portion will com m ence on A p ril 30th
a n d continue until the 20th of July a n d will co n 
sist of selected reading with w e ekly written
questions. T he clinical a n d didactic section of the
course will com m ence on Ju ly 30th a n d continue
for seven weeks.

HANGER

ARTIFICIAL LIMBS
it is our policy to consult surgeon
before soliciting patient

S p e cia liz in g on light
D u ra l
M e ta l
and
English W illo w limbs
w orn without Sho ulde r
straps.
Im p rov e d
and
suc
cessful method in fitting
short thigh stumps and
hip disarticulations.
Personal training given
to patients in the use of
H a n g e r Limbs.
BELTS
LEG B R A C E S
Treatise on
am putations
C a ta lo g u e a n d
d e m o n s tra tio n
g iv e n on r e q u e s t

S u rg e o n s
m ay
rest
a ssu re d that patients
re fe rre d to us will be
fitted b y fully q ualified
fitters, certified b y the
A m erican B o a rd for
Certification, in
the
latest
d e v e lo p m e n ts
such as q u a d rila te ra l
sockets, etc., a n d that
techniques will b e kept
u p -to -d a te b y post
g r a d u a t e courses at
the N e w York U n iv e r
sity
P o st-G ra d u a te
M e d ic a l School and
other institutions.

J. E. HANGER OF CANADA Limited

A ll the required work will be presented by the
v a rio u s specialists and will consist o f physiology,
a n a to m y, pathology, radiology, in asso ciation with
general and special surgery.

38 Camden Street, TO RONTO

Fee for the course $225.00,

Phone EM. 4-5797

A d d re ss ap p lication s or inquiries to:

T h e P o st-G ra d u a te B oa rd ,
R o y a l V ic to ria H o sp ita l,
M o n t r e a l 2, P.Q.

Head Office established 1861

1409 Crescent St., M O NTREAL
Phone LA. 9810
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TH E CLO SED TREATMENT OF COMMON
FRACTURES. 3rd ed. John Charnley. 272 pp.
Illust. E. & S. Livingstone Ltd., Edinburgh
and London; The Macmillan Company of Can
ada Limited, Toronto, 1961. $8.50.

This volume has now come to the third edition
and has already established itself as being a
source book in the management of fractures.
Its previous editions have been improved upon.
The chapter on the shaft of the tibia leaves
much material open to discussion. The author’s
hesitation regarding the use of the screw fix
ation for oblique and spiral fractures will be
questioned by many. The attention given to
the McKee external skeleton fixation method
will find many opponents among those who
feel that this type of fixation has little use in
human orthopedic surgery. The whole problem
of fractures of the shaft of the tibia, and
place of intramedullary fixation, and the use
of a Phemister bone graft at some stage in the
management of this lesion is of great interest.
The author has improved his text in this
third edition and once again it is a pleasure
to recommend it to anyone who is involved
in the management of fractures. His approach
to this material allows for pleasant reading
with stimulation of thought throughout.

KLINISCHE CHIRURGIE FU ER D IE PRAXIS.
In vier Banden. Band II, Lieferung 2 (Clinical
Practice of Surgery. In 4 volumes, Vol. II, Part
2). Edited by O. Diebold, H. Junghanns and L.
Zukschwerdt. 232 pp. Illust. Georg Thieme Verlag, Stuttgart, W. Germany; Intercontinental
Medical Book Corporation, New York, 1961.
$10.90.

This section contains seven monographs. The
first deals with the injuries and diseases of the
pleura and pleural cavity. The clinical pictures
caused by the presence of air, blood, chyle
and pus in the pleural cavity are lucidly de
scribed, together with the physiological and
pathological changes and problems caused by
their occurrence. As many of these conditions
are true surgical emergencies, the presentation
of the simple and generally accepted methods
of treatment will be a great help to those who
depend on the information found in this book.
The second chapter on the surgical anatomy
of the lung is a well-presented synopsis of the
knowledge necessary for the understanding of
the pathological processes, radiographic find
ings and surgical interventions in diseases of
the lung.
Further chapters discuss embolism, emphy
sema, atelectasis, and pyogenic and chronic
inflammatory diseases of the lung. The illustra
tions and radiographic reproductions are ex
cellent.
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KLINISCHE CHIRURGIE FU ER D IE PRAXIS.
In vier Banden. Band II, Lieferung 3 (Clinical
Practice of Surgery. In 4 volumes, Vol. II,
Part 3). Edited by O. Diebold, H. Junghanns
and L. Zukschwerdt. 494 pp. Illust. Georg
Thieme Verlag, Stuttgart, W. Germany; Inter
continental Medical Book Corporation, New
York, 1961. $23.25.

A substantial section of this surgical text is de
voted to the presentation of four monographs.
The first concerns the subject of tuberculosis
and the indications for and methods of its
surgical treatment. It is well worth repeating
the author’s observations that “Surgical treat
ment should not be based only on the momen
tary condition of the patient, or on the patho
logical findings. The past history and course
of the disease, the possibility of future spread,
the prospect of the patient’s resumption of his
place in the society, his employability, and the
emotional impact upon him should be care
fully considered.” These problems require the
full co-operation of the expert in phthisiology
and the surgeon. This chapter describes the
usual surgical methods of treatment, from
pneumothorax to lung resection.
In the chapter on lung tumours, etiology
and statistical implications are presented in de
tail. The first part of this chapter is devoted
to the subject of malignant tumours and, due
to its relative frequency, largely to bronchial
carcinoma. It is interesting to note that in the
author’s material, in Hamburg, the average life
expectancy is 13.8 months in patients not sub
jected to operation. The rate of operability,
though improving as it is elsewhere, was still
only 43.5% among 511 proved cases of bron
chial carcinoma. The operative mortality dur
ing the last 20 years was 20.4% in those sub
jected to lobectomy and 27.6% in those who
had pneumonectomies. The results in this re
spect during the last 10 years have shown
marked improvement. The five-year survival
rate for both of these groups was 26.6%.
The third chapter presents a discussion of
inflammatory diseases and tumours of the
mediastinum, and the injuries involving the
thoracic duct. This is a very useful and welldocumented portion of the book, and one rarely
finds this wealth of reliable information con
cerning disorders of the mediastinum in a
single publication.
The last and most extensive monograph
concerns the surgery of the heart and large
vessels which is presented in concise and
comprehensive form. Clear introductory para
graphs describing the anatomical and embryological considerations pertinent to this field of
surgery contribute to better understanding of
the functional and clinical abnormalities in
volved, and this is further enhanced by the
inclusion of accompanying electrocardiographic
and radiographic illustrations and excellent line
drawings.
(Continued on page 246)
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Injuries and Infections of the Hand. R. H. C.
Robins. 220 pp. Illust. Edward Arnold (Publish
ers) Ltd., London; The Macmillan Company of
Canada Limited, Toronto, 1961. $11.35.
Klinische Chirurgie fuer die Praxis. In vier
Biinden. Band II, Lieferung 4 (Clinical Practice
in Surgery. In 4 volumes, Vol. II, Part 4). Edited
by O. Diebold, H. Junghanns and L. Zukschwerdt.
139 pp. Illust. Georg Thieme Verlag, Stuttgart,
W. Germany; Intercontinental Medical Book C or
poration, New York, 1961. $6.75.
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Postoperative Care in Thoracic Surgery. A Man
ual of Practical Information for Internes, Residents
and Nurses. H. J. Heimlich. 44 pp. Illust. Charles
C Thomas, Springfield, 111.; The Ryerson Press,
Toronto, 1962. $4.75.
The Royal College of Physicians and Surgeons
of Canada 1920-1960. D. Sclater Lewis. 241 pp.
Illust. McGill University Press, Montreal 1962.
$9.00.
Speech Disorders. Aphasia, Apraxia and Agnosia.
Sir Russell Brain. 181 pp. Illust. Butterworth &
Co. (Canada) Ltd., Toronto, 1961. $8.50.

Klinische Chirurgie fuer die Praxis. In vier
Biinden. Band IV, Lieferung 1 (Clinical Practice
of Surgery. In 4 volumes, Vol. IV, Part 1). Edited
by O. Diebold, H. Junghanns and L. Zukschwerdt.
202 pp. Illust. Georg Thieme Verlag, Stuttgart,
VV. Germany; Intercontinental Medical Book C or
poration, New York, 1961. $9.50.

Treatment of Cancer and Allied Diseases. Vol.
5. Tumors of the Gastrointestinal Tract, Pancreas,
Biliary System, and Liver. 2nd ed. Edited by
George T. Pack and Irving M. Ariel. 828 pp.
Illust. Paul B. Hoeber, Inc. New York 1962.
$33.00.
The Use of Animal Cell, Tissue, and Organ
Cultures in Radiobiology. Annals of the New York
Academy o f Sciences. Vol. 95, Art. 2, pages 7411020. Conference Editor: Charles M. Pomerat.
Illust. New York Academy of Sciences, New York,
November 13, 1961.

Les Ligaments Ronds de L ’Uterus Humain. A.
Granjon et H. de Tourris. 126 pp. Illust. Masson
& Cie, Paris, 1961. 28 NF. $5.80 (approx.).
Modern Trends in Gastro-Enterology. 3rd Series.
Edited by W. I. Card, Edinburgh. 317 pp. Illust.
Butterworth & Co. (Canada) Ltd., Toronto, 1961.
$14.00.

World Medical Periodicals. 3rd ed. Prepared by
C. H. A. Fleurent, L.-es-L., for the W orld M edi
cal Association, under the general editorship of
H. A. Clegg, M.A., M.D., F.R.C.P. W orld M edi
cal Association, New York; Queen’s Printer, Otta
wa. $7.00.

The Monteggia Lesion. Jose Luis Bado. Trans
lated by Ignacio V. Ponseti. 78 pp. Illust. Charles
C Thomas, Springfield, 111.; The Ryerson Press,
Toronto, 1962. $7.50.

DRUGS IN ANAESTHETIC PRACTICE
by
F. G. Wood-Smith, M .A., M.B. [Cantab.], F.F.A.R.C.S.
Lecturer in Anaesthetics, Postgraduate Medical School o f London
and
H. C. Stewart, M.A., M.D. [Cantab.] Ph.D., [Lond.], M.R.C.P.
This is a reference book for practising anaesthetists and students. It includes not only the
drugs which produce anaesthesia and analgesia and those controlling their complications,
but others which may have some influence on their course. The drugs described have been
classified and grouped according to their main actions and the purposes for which they
are used.
Price
$12.75
Please clip and m ail the coupon below:

To: Butterworths,
1367 Danforth Avenue,
Toronto 6, Ontario.

Please send on 10 days app roval........................copy/ies
DRUGS IN ANAESTHETIC PRACTICE, Price $12.75 including postage.
N a m e ........................................................................................................................................
Address....................................................................................................................................
Date
CJS462
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TRAITE DE TIIERAPEUTIQUE CHIRURGICALE. Tome III. Abdomen: parois et tube di
gestif. Edited by J. Seneque. 632 pp. Illust.
Masson & Cie, Paris, 1961. 102 NF. $20.40
(approx.).
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SOME ASPECTS OF OBLITERATIVE VASCU
LAR DISEASE OF THE LOWER LIMB. J.
A. Gillespie and D. M. Douglas. 136 pp. Illust.
E. & S. Livingstone Ltd., Edinburgh and Lon
don; The Macmillan Company of Canada Lim
ited, Toronto, 1961. $5.00.

Dans eet ouvrage, le professeur Seneque dis- This monograph is a review of the general
cute en detail les affections chirurgicales de la problem of the pathology, diagnosis and treat
paroi abdominale et du tube digestif. Ce traite ment of arterial occlusion of the leg. The bookn’est pas, au sens strict du mot, un traite de deals briefly with the problems of the pathol
therapeutique chirurgicale. L ’auteur decrit ogy of the occluded artery; the clinical fea
chaque affection au point de vue clinique et tures are also dealt with concisely. Special
insiste particulierement sur les indications ope- methods of investigation are dealt with in con
ratoires. C’est d’ailleurs le but propose, dans siderably more detail, including the radioactive
sodium clearance and skin conductivity mea
la preface, il nous dit qu’un bon traitement
chirurgicale doit etre precede dun diagnostic surement. The authors give an extensive ac
count of the role of vasodilators and lumbar
exact et precis. De plus le chirurgien doit etre
sympathectomy in the treatment of arterio
au courant des lesions anatomiques qu’il peut
sclerotic disease. The general consensus of
rencontrer et il doit aussi pouvoir choisir,
opinion is that lumbar sympathectomy is an
parmi les differents precedes chirurgicaux
underrated and very valuable operation for this
l’intervention qui convient a un malade en parcondition. This corresponds with the impres
ticulier.
sions of a great many other people in this
L ’auteur a suivi fidelement le plan qu il
field. The authors are able to substantiate their
s’etait propose; de plus, apres etude dune findings with actual objective measurement. A
maladie chirurgicale importante, il donne une
final short section is added on the direct ar
analyse des resultats obtenus par lui-meme ou
terial surgery involved in the grafting pro
ses collaborateurs. Toutes les lesions du tube
cedure.
digestif pouvant etre traitees chirurgicalement
In summary, this monogram is a short re
sont discutees par l’auteur, ceci a pour effet
view of problems of arterial obstruction and
de restreindre legerement 1’etude de certaines
would be of most value to those directly
maladies importantes, telles que l’ileite re- involved in the treatment of these conditions.
gionale et le cancer du rectum.
L ’interet de 1’ouvrage reside plus dans
l’aspect clinique des maladies qui y sont CHEMISTRY AND THERAPY OF ELECTRO 
LYTE DISORDERS. Bertil Josephson, Stock
traitees que dans les modalites du traitement
holm. 229 pp. Illust. Charles C Thomas, Springchirurgical. A ce point de vue l’etudiant en
field 111.; The Ryerson Press, Toronto, 1961.
chirurgie pourra y trouver grand profit.
$11.50.
AN OUTLINE GUIDE FOR THE CARE OF
POST-OPERATIVE CARDIAC PATIENTS.
Merle E. White, R.N., Cardiac Recovery Room
Nurse, The Johns Hopkins Hospital, Baltimore.
168 pp. Illust. Charles C Thomas, Springfield,
111., 1961. $6.00.

This short guide gives a very complete and
well-tabulated description of the equipment
and procedures required for the postoperative
care of cardiac patients. The treatment of com
mon postoperative emergencies, such as heartblock, cardiac arrest and care of tracheotomies,
are well described from the point of view of
a nurse unaccustomed to recovery-room work.
A very useful section outlines the anatomy,
pathological physiology, symptoms and treat
ment of the common cardiac malformations.
Some of the detailed information (such as the
process for obtaining a radiograph after 5 p.m.)
is obviously only applicable to the author’s
own hospital and could be omitted to advan
tage. Further instructions for the care of pres
sure transducers and indwelling arterial cath
eters would have been useful.
T his well-produced book will be of value in
any recovery room receiving cardiac patients.
Anesthetists and surgeons should also read it.

That there is need for another textbook on,
water and electrolytes is doubtful in view of
the number of excellent ones already available.
The author of the book reviewed here appar
ently shares this view yet was constrained to
produce this text. Said to be a short compila
tion of current concepts, this monograph is
misleading in several places. Among a num
ber of such examples may be cited the neglect
of the Donnan factors for calculation of the
extracellular concentrations of inorganic ions,
although the use of the chloride space to mea
sure changes in extracellular volume is quoted
in detail.
While the student may be in places misled,
the more advanced reader will find little of
the more detailed information that he may
desire, although in places the subject matter
has been well covered.
CHANGE OF ADDRESS
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of Surgery of their change of address two months
before the date on which it becomes effective,
in order that they may receive the Journal with
out interruption. Coupon on page 32 is for your
convenience.

